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ENGINE OPERATING PRINCIPLB
————_—————

Air draw in by the comprossor is compressed to a pres-
sure of P, =8.0 kg/sq.cm. and is turther delivered into tha cane
mular combustion chanber, ~
At the combustion chamber inlet the air is divided into two
streans: the primary air stream (30% of the entire air) passes
through the domes with the swirlers and into the combustion chame
Attention} ber to be used up in the fuel combustion process, fuel being de-
Drawinss Spscially supplemented to livered by the HP-219 fuel regulating pump via ten "“,“.‘1‘3‘!‘;‘

_ this book are designated “with Boman nuzerals; installed in- thrdona‘portﬂm:‘or'the combustion chambers, The
denote drawings £iven in the secondary air stream (compricing 70% of the air) enters the com=
Album of Drawings, , bustion chambers through special holes provided in the combustion :

chanber walls, mixes up with the on P s and. 3
the temporature of the gases, to lessen its detrimental effect on
the nozzle diaphregm vanes and turbine blades, and cools the come
bustion chamber walls,

The secondary air also forms a heat insulating layer betwsen
the walls of the combustion chambers and their housing,

All the ten combustion chambers are Joined by interconnecting
tubes serving for equalizing p: e in the I
iog  tubes -serve for flame ‘Propagation during engine starting.

Two upper tubes 1 d b on. chawe
bers 1 = 2 and 9 = 10 mount two starting system flame igniters
providiag for initial delivery and ignition of gasoline,

Hot gases flowing out of the on ch
high potential and kinetic energy; while passing through the :
nozzle diaphragm and the turbine blades they impart rotary motion
to the turbine, .

Power generated by the 1st stage turbine is usea up for spife
aing the high-pressure compressor rotor and for driving the engine
accessories mounted on the engine wheel case.
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the low-pressure COBEreBsOr rotor, Exhaust gases leave the tur..
bine to be carrieda via the diffuse;

In the jet nozzle the Potential energy of the gases 1x con-
verted into kinetic energy, the velocity of gas outflow increas-
ing and the temperature and Ppressure decreasing.

Provision has been made for engine thrust augmentation to
accomplish a short-time increass 1a the engine thrust at take-
off from limited area air fields, or during £11m =hss 1% is
GSGossary to obtain a rapid incremse in spesd or altitude of
flight because of some tactical oonsiderations,

At augmented rating the fuel via-two manifolds and 102 jn~
Jectors i dolgverod into the afterburner diffuser by the HP-220
fuel regulating pusp,

The afterburss:

MAIN TRCHNICAL DATA
P19 <300 Engine Specifications
1, Gepera)

1.3n31udnlsmuon.........P'HO-BOO .
2. Engine type , ., . . ® s e .. turbo-jet, two~shatt,
with afterburner

3. Compremsor , Sertceecets . axial, S-atago,tvo-cpooz

: (3+3)
indivldnul. n'nism:-tluv.
accomnodated in common
housing
10 pieces
left-hand, starting from
Upper left-hand chasbar
(Qooking fwa)
axial, 2-stage, two-shatt;
2nd stage shrouded
adjustable, variable duty;
dlameter of flaps varies
within 526 -'680 mm

4. Combustion chanbders:

5 Turdbine , , ,

6. Jot nosxle .

of engine o
[ R PTEET I < TTengine lower portion
8. Direction of rotation of rotors . , counter-clockwise (as
viewed from jet noszle
. ond)
9. Ensine overall dimensions:
(a)length............léoo“
(b) diameter of turbins
(housing) v o v . .., .,
(c) diameter of afterburner
(ﬂhrouu).........-....wsn
() maximm height ( with
BCCESSOTies) o o v v 4w v 4 . 4, 1085 ma
10, Dry weight of engine with
BIVETDUTNEr o . . w44 4 4 ., . oot over 1065"2!3
Hote:-Dry-weirht does ‘not Tnclide aircraft accessories and
assemblies delivered along with the engine, such ast
(a) TCP-CT-12000-BT starter-fe-
REZALOT, 4 o s e s 4 e 44 . 30 Xg
ghg JiiH=I34T fuel booster g\mp. 4.2 kg
¢) Ifuel=oil cooler unit 357 Cy
cozplete with brackets and
attachment clamps . , , , . «31.1 kg
(d) attachment clamps for stare
ter-generator, fuel booster.
pum{ ana Hil- Tunit . . . 1.7 kg
(e) auxilisry drive of hydrau-
lic pump with pump attach-
ment elamp . . 0 4 4., ..
() hydraulic control ‘unit
cooling case ., , . . .., ..
(g). aircraft brackets used to
attach engipe. . . , ,, , . .5.615
1. tarine weicht, as delivered. . « not over 1147,0 kg+2%
Note: The shioping weirht of the
encine does aot include the
weight of the oil insertea
for corrosion-preveative
treatnent, and the weight
of the auxiliary parts,

- 7R =

N

4.0 g
6.4 kg
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12, Bugine mounting on airorats . ., aco, to Dissnsgons Dvg
13+ Nngine 1s furnished withs
(8) automatic autonomous starting systes providing for push-
button stacting of ongine;
(b) regulating fusz D HP-219, which serves for engine
1 1t zat as 1 ¢ Totor r.p.a, at s
1level sorespes of altitude and apeed of
2}4ght, and also meters fier Supplied into the engine
&t automatic starting, acceleration, and at susteined
transient Tatings;

(e} =ogu

for normal operatiss of the
conditions;

) atterburper with variable duty jet nozzle ana dual matn
fuel manifo)d;

()

of the engine control-lever;
(g) f2ame 1gniter ©XyEen supply system, Providing for reliable
Starting at high altituges
(b) systen of atr bleeding,
llountotu.z-blodm.m compressor at
.Beximum engine speed-ana
pbnieuomtiou..............BGOkg/hr
18, Guaranteed service life of engine up
eeﬂ_.ntm-u.........
« including qu,x:;tlm,lt -and
- eugmented ratings Lot not more than ,
Kote: ‘i'l: caleulat:

refer to Service 1ug

2, Jet Nozele Ezhgugg Area Disgeter Valueg
8t Maln 7n-ine Ratings

1s Full augmenteq rTting .., .., ., . 680 m2 (max,)
« Uinlmun augzented rating * » 610 za (min,)
3. Maximun rating . ¢ - 526 wm (ain,)
u.Numumcms......... « « 526 ma (atn,)
5. o.anormmm:;....... « « 526 mm (mgn,)
€. Idlizg rating 680 ma (max,)

3. Engine Control
1. Ensine control is accomplisheq by mcans of the 7712l dever,
through the medium of the control unit,

The Sontrol unit consists of the lpopq 9 reruls
and the. IYPT=19 control paael inter
The control system
lowing ratiags: |

(a) idling rating, which is Switched on by setting the en-
Sine control lever ageinst the idling ruting stop;

(b) ratings trom idlior to maximm, which are switched on
by shifting the engine control lever froa the idling rating stop
to the zaximun rating stopg

(¢) maximum Tating, which is sitched On by settine the ege
Gine control lever 8gainst the maximun rting stop;

(4) minimum augmented rating, which s attainea by setting -
the ensine coatrol lever against the pinimum augnenteq rating
stopsg

ving the engine control lever trom the minizun aurmented rnthg.‘
Stop to the ful) augnented rating stop;

(e) partial augmented ratings, which are Switched on by mow

(1) funl augnented rating, which 1s sccomplirned by setting ’

the enmine control lever arainst the ryil aurmented rating stopg

() envine stopping which is accozolished by setting tho one

nine contrel lever against the CU~Opr stop.
2. The jet nozzle of variable-auty type Providing for control of

e tion; it ig L with the aid of three hydraulic cy=-
linders,
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hu-poao............ + « o changing of Jet nozzle
exhaust area for set.
ting required engine
rating
electro-hydraulic

. type
Operating fluid . .. .. . s ¢ o + o hydraulic flnia

: ANDP-100 , Specifica-

-—-tions HI-10~58 , or

AEI-I0 , Stats utan.

dar IOCT 679453
Hydraulic fluid pressure in system . . 180-215 kg/sq.ca,

Cnntrolsystsn...........

1. Starting system type . . . ... ... - automatic, autoncmous,
electric, with voltage
awitched over from 24
to 48 V

2. The starting system provides for:

(a) engine starting or cranking at a temperature of -20 to
+50°C, three times in on, without boost-ch. ng
of storage batteries;

(b) engine starting or cranking at a temperature of -40 to
+50°C, £1ve times in succession, using a ground power
supply source of the AIA-2MT! type, with starter not re-
quiring any cooling in b the ng periods;

(¢) engine starting during flight at any atmospheric condi-
tions at altitudes of up to 12,000 m.(vith oxygen supply)
and up to 8000 m, (without oxygen supply).

3. Starting system componeats , ,, , , . starter-generator, start-
ing equipment, starting
fuel system, flame igni-
ters, oxygen supply sys-
tem, starting fuel con-
trol unit tncorporated
in BP-21¢ pump, electro-
magnetic valve control-

“ling fuel feed at start-
ing, starting fuel igni-

50X1-HUM"

tion system, eir blowe
off valves (2 pieces)
5. Starter-Generator

TYP® ¢ o e et it e e e e e e
PUCPOBO & & o 4 0 v 4 4t e a e e w .

ICP-CT- 1200087

used as starter during
engine starting. With
engine running, is em~
ployed 35 D.G, genere-
tor, Change-over from
starter, to gensrator
duty is accomplished
automsvicelly st 32%%F
of high-pressure rotor
norsal rating or by
timer action within
23,021.2 sec,

1 plece
counter-clockwise

Mamber o . v . v v s a e, .
Direction of rotation + « , . . . . , .
Gear ratio
at starter duty 2.9
at generator duty . . . . . . . 4 . . 1348

6. Starting Equipment (aot delivered with enxins)

~Aroreft power_supply gource_(storsge batteries)_

Ragber o . . . v v v v v www .. + 2 piecea
Pupose................ eaployed as power sourc
during engine starting
Starting relay BOX « « 4 v 0 4 4 4 . . . KIIP-ISA § installed on
: aireraft
Ground power supply cource switch box . . KlA=b ( installed on
ground power supply
source)
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Ziper

...................AB?—fn-s(xnamned

on aircraft)

Purpose . . ..., ., . ® * = ¢ s+ . provides for successive
operation of electric
starting equipment
within time period of

44.021,2 goc.

Type

during engine starting
on ground and in air
systea provides for
gasoline supply into
flame igniters and for
igniting combustion
chambers

aviation gasoline

B-70 , State Standard
TOCT 1012-54

not over 0.3 1it,

Starting fuel used

Puel consumed in one starting, . ., , .
Components incorporated in starting
fuel systea: -
(a) Starting fuel tank 4 piece ( mounted on
Tatrcratt )
1 plece (installed on
aircraft)

(b)Puter.......... .

(c) Starting fuel punp (installed
on aircraft)
type . L ... ..., mﬂ’-lO-BIl.sw‘?PG-
driven by electric motor
1 plece
40" 15¢.por hour at
Pressure of 2‘0'2 kg/8q.cm,
‘with V=24V and B=0
220.2 xg/sq.ca, (with no air
Pressure supplied into tank
and at voltage of 2572 v,
airerart

“ s e,

tumber ., , , ,
output

C e e s, ,

Iressure adjustment value , .

as read off

v ‘ 001
Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140

starting fuel tank pressurie
sation value

* e e e, ,

() Blectromagnetic starting fuel
valve
type . . ...
ouaber . , , ,
(@) Plame igniters
e . . ...

oumber , , , , ,
8. Start; Flame

Purpou............

L T

Components incorporated ta oxygen
supply system:
() Oxygen bottle . . P e e e e e

(c) Electromagnetic oxygen valve , ,

(4) Non-return oxygen valve . , , ,
Oxygen pressure forward of flame

L A

50X1-HUM

voltmeter)
0.420,05 Xg/aq.on,

28d air systea)

Mxnr-9
1 plscs

external, with low-
voltage ignition BYS~
tom 222 oxygen Supply
2 pioces

supplies additional
amount of oxygen to
flane igniters for .
more effective igni-
tioa of main burners.
when starting engine

in flight

oot less than 2 138,

1 plece (mounted on
aircrare)

1 piece

? - 9 kx/sq.ca.
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Electromagnetic fuel 8supply valve:

purpose . . . ... L. .. ... supplies additional
agount of fuel (8423
lit/hr) for accelera-
tion of starting proce-
dure on ground; fuel is
started to be supplied
25 sec. after starting
button is pressed;
addivional fuel sup~
Ply is discontinued
as soon as high-pres—
sure rotor reaches
opeed amounting to
48%%2 of nornal Topem,
LKNT-90
1 plece
+low-voltage, employ-
'mg erosion type sur-
face discharge spark
plugs

22 4 T
mEber o 4 4 . e s, .,

Alir blow-off valvess:

purpose . ., . .., , ., ,... discharges part of
air into atmosphere

-to prevent engine

fron stalling at start-
ing on ground
hydraulic

2 pieces

typc..............
oumber . . ... ... .,...

50X1-HUM

3 the time parica

Notes: 1, Durdng the autonomous artii
i e 1d1ing speed may be

required t:r Treaching

1“ th -emx' but::n .
1]

iperature dﬁt t:e turbine hnsnmd ‘EOQ;:

1ncreased to 720°C ( for not more than 5 sec

9. Rue) Systey

2,

1. Grade of fuel
main and afterburser fuels , , . T-1, Btate Standard
"TOCT 4138-a9
T-2, Btate Standard

IC~1, State Standard
0T Fi55-5%
2, Puel booater pump . ., ., , , . . « o UMY

‘l‘ype..............cow.uthpm-
Ranent-pressure valve

Direction of rotetion , , . . . couater-clockwise

Cearratio v o o v s 0 404 . 1.308

Pr P of b

PUBD ¢ & & 4 4 o 0o 0 o 000 o .1.0-5.0“/.1.01..
abs,

At 1dling rating ., . ..., .1.8 = 3.0 kg/8q.ca,.,
aba,

Short-tine( with gireraft ‘e

deenorgized ) pressure rise

upstrean of pump:

(a) up to 6000 m.(for 7C-1 and
T1)

0ot less than

L I N T B T,

Permiseible gas temperature aft of
turbine during starting .. ..,.,..
Time required for ergine to gain
idling speed from the moment starting
button is pressed ., ., ., ., s e
Afterburner may be turned on within
not less than

0,46 kg/sq.om,, aba,
(b) up to 4000 =, (for T-2). . . . . .not less than
0.6 kg/sq.cm., abs.

not over 650°C

not over 60 sec.

3+ Puel pressure upstresm of high-
Pressure fuel pumps (main and .
afterburner ones). . . L . . . . . . . 2.4 - 3,8 xg/sq.cm.
Short-tine pressure rise ., . . . « ¢ Up to 4.0 kg/sq.ca,
At 1d1ing rating not less than
1.8 kg/sq.cm,

90 .sec, after pressing
the starting button

¢ e et e s
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A, Main fuel ragulating pumps

5. Afterburner fuel regulat: pumps
¢ tree e s, HP-219, plunger, with 1o

PO e, EFe220 plusger type

Parpose s o il e el ...

variable low-pressure
Totor speed governor,
end with device (OHI)
for limiting fuel
pressure increase at
acceleration; pusp is
furnished with hydraue
188 decelerator, starte
ing fuel control unit,
by-pass valve (KC),
and distridbuting valve,
Pump rotor is driven
by engine high-pres-
sure rotor

meters fuel supplied
into coabustion cham-
bers to provide for
maintaining predeter-
mined engine speed at
sustained rating and

m!‘POBG...-..---

Direction of rotation , .

with afterburner fusl
regulator and baroste~- -
tic fuel supply Usi-

with afterburner valve,
high-pressure rotor
speed transmitter with
liniter, and BY4F
control unit

* « « o meters fuel delivered

..

iato aftervurner, wif
P3/P, ratio permanently.
maintained; limits

fuel delivery dopcna-
ing on oolpnasor oute.
let pressure (rz);n-
mits maximus r.p.w, of
highpressure rotor
clockwice

Gear ratio .. ...,,,. . 2,57
Maximum fuel consumption
" (at 05211150 Topeme) ¢« o v . . . Not less than
10,500 19¢/mr

intermediate ratings
Direction of rotatioz . .. . . clockwise
Geerratio . o o000, ... 2.78
Beginning of automatic regula-
tion of exgins spsed . , . , . . 95-5 of normal rating,
or. 9500° TaPom,

6. Pressure of fuel in pilot manifold
‘efenssmmnmelmtu. " e e s
7. Pressure of afterburner fuel at
HP-22 ¢ pump outlet . ., . . e e

8. Main burner:

oot over 80 kx/sq.cam,

Maximm fuel consumption

not ovexr 90 kg/sq.cm,
Cat 0%11,500 r.pema) . . . .

ot less than 7000%200

Minimum fuel coasumption

Ut/hr

(at 0,210,000 ropema) . . . ., . 360815 13t/mr

Type . . ..

Rusber . . ,

" 9. Starting burners
Type . . ..

Rumber . , .

- ceatrifugal, two-stage,

duplex
10 pleces

.centrifugal, u;glo-'
stege

2 pleces
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10, Afterburner fuel injector:
TIP® ¢ o v ot v st eenn centrifugal, single-
. stage
mm-..............wz;mu
(a) 4n larger manifold . . . . . .60 pleces
(b) 1n smaller manifold . . . . , 82 ( including 2 start-
ing injectors)
11, Mlter at main and afterburner
fuel fnlet ., ., , . ,, ., . * ¢+« o . gouse, having 16,500
seshes per sq.om,
incorporated in unit
357

12, Fuel at high

Ep inlet:
continuous . . .. ..... , not over +80°C
short=time (10 ain, per one
operating hour) .+ . . . . ... not over +120°

10. lubricating Systes

Yo TyP® o v et ittt e e ee closed-oircuit, autono-
mous
2.0l grade used . . ., , ., ... ME-8, State Standard
TOCT  e457-53,
and O,6% of HMOHOX
admixture
3. 011 consumption . . , , .., . . oot over 1.2 lit/hr
4, Pressure in oil linet
(a) at al) ratings exclusive
of 1dMing rating . . . ... 3.5 *05 yg/eq.cn.
(b) at idling rating . . . . . . not less than
1.0 kg/eq.cm,

Note: ct uleitudfa.:xoocdins 10,000 m.0il pressure may drop .

0 3 kg/8q.ci

5. 04} touporlma’nt engine inlet . . , not lems than 440°C
011 temperature at engine outlet . . . . mot over +140°C

HNote: 011 temperature is measured during experimental tests
77 carried out in compliance with nbgpacial schedule,

50X1-HUM

(.)Oudnnwxvpu-p:
!71)...............
mm.r.............
Direction of rotation , . o e
Gou-rutio...........
Delivory at normal rating with
back pressure amcunting to 3.5%
0.2 kg/8q.cn. and o1l temperature
o:osoe075°e==s;a.....

(b) 012 pump for scavenging

oil from acceasory wheel

case and froa

rear supports:
!‘r.,a................ goar-type, threo=sec-

tion
m:-bor............... 1 plece
Direction of rotation . . . .., , . ®lockwise
Gnrratl.o......~..\.-. 3.168
Delivery at normal Tating with
back pressure amounting to 0.5 -
0.8 kg/sq.cm. and o) temperature of
60675% o . vt not less than
. 135 1it/min,

(c) Pump for scavenging oil from

front supports
I‘ypo...............- gear-type
l\llbor..-....-....... 1 piece
Direction of rotation . . . *» = + ¢ o Clockwise
Gonrntln..........‘... 4.461
Delivery at normal rating with
back pressure amountiog to 0,5-
0.8 kg/sq.cm. and o1l temperature
OL460 0 250 & 4w 0 ay . . not less than

12 1it/aia,
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357
cools oil at any of -

oengine ratings
011 tank capacity ., ., , , . PP 16 1it,

ARount of o011 1nserteq 1, tank . . 12%0,5 15¢,
Ninimum . amoynt of oil allowing
noraal operation of engins , ¢« 7 1e,

®&4& in the

at high altitudes.
10, The dngine o011 systen Provides for Bormal operation of the
engine molpectivo of intempuona 1a the o131 8y

PPLy (dQuring
inverted flight, ete,) amounting to pot Bore than 17 gec,

M, t System and

1.?:pootlmt:lonmtn. e e e ..
2. Booster coil units

(a) Booater coils serving combustion
-chllbom............ KHA-114M
Famber , , ,

uipment
electric, low-voltage

! Rumber
3. Shrung spark plugs:, , , -

...,

* ¢ e shieldedq, surface~dis.

(a) Sparx Plugs serving combustion
ehuberu........... Cll=4-3
r.,.............. 2 pieces

(b) Spark Plugs 8erving afterburner . C3=21%5

Maber , ., |, C e, ...2phcoa(1nc1ud1ng

1 stand-by spark plus)

50X1-HUM

a, denerator Tegulating equipment ° o o o JVI-82 ang M

5. Afterburner control unit with
Telay T, type TRE24JIIP

e ¢ v a4y

on . and.
off automatically

1 pilece
6. Ratings control panels

Tttt e e e a. ., orer-1e
Mmber............. 1 plece
7. Variable duty jet noszle control
system:
'Pm. Srer-1a
Cozmponentss
Rhsostat transmi tter
Regnlating Theostat

L

od with enging) -
Electro-hydraulie switch , , ., , . TA 1684 (1nstalied

on aircraft)
8, Control unit;
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Chapter I
OPERATIONAL, LIMITATIONS
=l AL LAMITATIONS

A, Flight Iimitatiops 2a_to Be Observed by Pilot

Characteristics controlled by pilot on ground and in flight

Gas temperaturs
t of turbine,
C (max)

Low-pressure
rotor speed
(2y), %

Pressure
of o1l deli-
vered into
engine,
kg/sq.cm,

g

!
Time of continuous Y
operation ) -

e 1PDW _‘_“ IS

< - 2 3
+1 -
100 0,5 700 345 = 4,0 On ground: not
Yhen afterburner With engine : over 15 sec,
18 switched on or orf, gaining idling During flight
speed increase( short- rating speed at altitudes up to
time) ie >t to ex~ within 90 sec, 10,000 m.: not over
ceed 106.5 after GROUND 10 min,

viSSia NOI304' ON

3 5
STARTING button is

pressed: not over
720

Por altitudes exceed-
ing 10,000 m.:not
over 20 min,

On ground: not
over 15 sec.,

During flight at

700
With engine
gaining idling rate-

+1
190 0,5
A When afterbur-
ner is switched on
or off, speed ine-

crease (short-time)
18 not to excrea
‘106.5

1

*
100 =0,5

ing speed within
90 sec. after
GROUND STARTING
br4ton is presseds
not over 720

‘700

With engine
saining 1dling rat-
ing speed within

90 sec, after

' |GROUND STARTING

[outton 1e pressed:
oot over 720

altitudes up to
10,000 ».: not over
10 min,

For altitudes exceed-
ing 10,000 m.: Dot
over 20 ain,

On ground: not
over 1 ain,

During £1ight at
altitudes up to
104000 &, not over
10 ain,

For altitudes exceed-
ing 10,000 m.t not
over 20 mia,

35 = 3,0

50X1-HUM
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The total time of e ine continuous operation at maximum and augmented ratings
u:limut cooling sho not exceed the time period specified for one of these
ratings,

With cutsidy air temporatures above Z050s gas temperatures aft of the turbine at
the maximun rating may increase to 730°C, when checking the engine on the ground
or at take-uff, ‘oase the engine should not be Tun at the above rating for
more than 30' sec, i

FORMAL rating 93%0,7

Kot specified 3.5 ~ 4,0 Fot limited
; ' '{ either on ground or
during flight at any
altitude
0.8 NORMAL rating 86,7 ot spacified Fot limited !
i . either on ground 3
. OF during flight at |
any altitude
IDLING rating According tio chart, Oa ground: not
Pig.1 over 10 ain,
In £11ght at
any altitudes not
limited, '
Engine starting Time required
oa grouad for engine accelera-
tion to 1dling rating
after GROUND STARTING
button 18 pressed:

OIGPT @

-WIsSIaND)

S

(&) not over 60 sec,
1f using exter-
oal powsr supply
source for auto-
matic starting

(b) during autono
Bous. automatic
atertings not
over 80 sec,

Engine spinnings .
(8)without changing D, $ not leso Pointer Kot over 45 sec, .';;
voltage of power than 10 should start (according to timer) '
supply source to indicate
(using 24 V sys- oil pressure
tem)
(blwith power Bsup- 1 not less
P1Y sourcs wete. :Enn 15 Pointer Hot over 45 sec,
ched over fro should read (according to timer)
2% to 48 v stable o1l '
HNote: Spesd is developed when the engine is spinnea @ PX¢
: using a grouni fm'r supply source, .
ith the eingina 8pinaod by usj h; aircraft
Dowsr supply source upeed amount to
0ot less than 11,5%. "2

50X1-HUM
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Notegs 1. 4 short-time speed increase should not last for
o than 5 se N

more Co
2. Time of engine continuous operatioa within the
rango of 95 -~ 100% is limited in the “am® manner as
when runni at the maximua -

may decroase to 3,0 /l%‘;c-.
4o During f1ight at altitudes exceeding 15,000 m,
g:a';gzsgctenperature aft of the turbine may increase
Minimum nemuible speeds of flight with afterburner ong
_{a) up to the altitude of 15,000 m, indicated air spesd
should not be less than 350 km/hr; at altitudes of 13,000 -
15,000 m, recommended indicated air speed should not be less
than 450 km/hw
(b) at altitudes excaeding 15,000 m, indicated air speed
should not be 22zs thaa 500 im/br,
Hote: In case minimum Sugmentation is associated with fluc~

tuations in the engine thrust 8hift the engine cont-
rol lever forward until the fluctuation is sliminated.

Engine Acceleration Data
Shift the engine control lever within 1.5 to 2.0 sec,
() Time of engine acceleratiqn from 1dling Tating r.p.m.:
= to 99% r.p.m. . . ., . .. « » « &ccording to chart
(rig.ID
= to augmented rating( full,
@mum, end intermediate) , ./ ., , not over 20 sec,
(b) Time of eogine acceleration
from 85% r.p.m, 3
~to99% rpm, ..., . PP
= to augmented rating ( full, minj-
muz and intermediate ) ., , , ., .
(c) Time of engine acceleration
fron maximum rating to augmented
rating ( full, minimum, and inter-

8 - 11 gec.

oot over 20 sec,

" = 73 1
@ ' SECRE
{NO.FOREIGN DISSEM

mediate) ... ....,..,, ».+ » « DOt Over 9 sec,
Notes: 1, When accelerating the engine to maximum ret:
:.peed B, is allowed to be iacreased to not m

«5%,
2, #ith the engine accelerated to augmsnted raf
speed should not be incroased t0 over 106, :
3. During éngine acceleration to augmented Ea s
8 short-tizme increase in the tel ature of ga-
the turbine should not exceed 72070,

The time of engine acceleration depends on the speed Gave-
loped by the engine at the idling rating; the 1dling rating
T.p.m. chould be resulated as indicated in the chart (Pig.D).

The maximum permissible r,p.m. of the highepressure rovuvr
amounts to 103,5%, .

Adjustment of the high-pressure Totor speed limiter should
be carrisd out at 8, amounting to 103,50+3y,

B, Ground Starting Limitations

When checking the engine on the ground, comply with the
Tecormendations presented in the table of limitations for the
Pilot, taking into consideraticn the Tollowing additional datas

e 1. Speed o, associated with opera-
tion of starter (CT) awitch of
control unit (starter cut ofe at start
ing, starting fuel delivery discontimu.
eq, R U I I T,

2: Speed n, associated with opera-
tion of control unit switeh BIT (addi-
tional fuel supply at starting cug off,
conbustion chamber spark plugs deener-
l:ized).................

3. Speed R, associated with opera-
tion of control unit switch BiO-1 PN

4,3peed associated with opera-:
tion of control unit switch BOO-2 due
tc decrease in TePelle 4 0 0 i b ., .,

5. Speea R4 associated with opera-
tion of I3 switch of HP-219 pump hya-

Taulic decelerator (afterburner block-
07 with respect to Speed ng) . . ., ,
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6+ Opsrating angle of control panel
switch IE with lever of NYPT-10 control
! panel turned from CUT-OUT stop(I'S switoh
TEetsbloekedy Uil L. L L ... ., . 684°
7. Operating angle of control panel
switch BICwith turning of control panel lever
from CUT-OUT stop(involvea setting wp of
MINIMUM AUGHENTED Tating) . . . . .., 954° FREPARATION OF ENGINE POR_STARTING
8, Op ing angle of panel
ewitch 4, with Jever turned from: CUT-OUR IRIOR 20 PLIGHT
stop (providing blocking in case two—po.
sition systea of Jot nossle control is o 1. Fil1
omployed) ¢ 4 4t e b awaa. ... 10039
Prior to fillin; the tanks:
9. Minimm speed at which Low-pres- 1. Chock to see that the following servicing facilities
. are in proper conditon: hogesa; 2 dispensing guns, tonk plugs,
Sally ( for refersuce ) . . . . SRR and other equipment exposed. to melfdnlivemdflntrthm
they should be thoroughly protected against dirt.,

2. Check the Certificate containing the analysis data of
the fuel in question. :

The anslysis data should conforn to the respective State -
Standard,

Clean aviation gasoline B=70 (unlcadad), State Standard
1012-54, 13 used as sterting fuel,

Puels T=1 (State Standard 4138-49), 1C-1(State Standard
7149-54), or T=2(State Standard 84=10-57) are used as the main
fuel,

Fuel should be delivered into the tanks via the refusll:
truck filter, type T4 ~150-200C, anc the gauze filter installed
in the dispensing gun (104000 meshes per sq.cm.). :

Hake sure that the fuel delivered into the tanks does not
contain water, For this, prior to £illing the tanks, drain 1.5
to 2 lit, of fuel from the refuelling truck settler into a clean
8las: vessel, after which drop a few crystals of potassium pere .
manganate into the fuel. A sharacterictic tint will indicate

that the fuel contains water.

Chapter II

of Aircraft Fuel and St Fuel T

o o @ StcRfr -i'®
B “VLONO ORE[GN DISSEM N

e Bk M bt e o o s
PN RIS S P R P W WD SO ISP SR - TUPE YN
e o RS SR S
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2. k

Por lubrication and cooling of the bearings and of the sn-
-€1ne_drives use 1s-made of-oil-MX<8; State Stendard 6a57-53,
with HOHOX

The 011 Aslivered into the tank should be clean and should

to the Btate 8 (be sure to look through

the Certificate, containing the analysis data of the oil in
-—-question),

¥hen f£1lled to cspacity (with the engine o1l system filled
likewise), the ofl tenk should contain 12-’0.5 11, of oil (the
011 lewel =heuld bs chscked with the eid of the 011 measuring
rod),

The 011 level should be checked not less than 10 min, after
S engine L2 stopned,

Hote s If the engine ofl b the wheel b
d“‘.:?.‘o Systea or the wheel case has been
an

Teason, rerilling of the oil tank
wsing the Procedure:

=o= Sut usi wie xollowing

Do not add oil fnto the tank -
s to pmun: 011 cgutxou. vith the engine run
R
Operations to Be Oarried Out Directly Prior to Starting
Prior to starting perfora the following operations:

e (&) Check the main fuel tanks, starting fuel tank, oxygen
bottles, and the 011 ]

filled to capacity,

(b) Thorcughly inspect the 8Tound forward of the sircraft;
Temove tt\'w'mmt. clean the area of Zoreign objects
(wire, waste cloth, peper, eotc,),

[O)] Resove the blanking
and inspect the atr

Sz,

50X1-HUM

(4) Remove the blanking cover and inspect the after=

- -turner for conditions dnspest-the Jet Goisle Tlaps, the flame

arrester, and the divider, When procesding in this way, use an
inspection lamp or a flood 1ight,
(o) Ohock the engihe control lever for snooth travel, by
noving it from one extreme position to the other,
(£) Oheck to see that:
- the t atorag: are 1y
18 1a1d down in the respective Instruetions):
~ the oxygen equipmsnt (for starting the engine in atr) 4s

(s

the proper position,
EAREIER; Upcn Somslotism of ehe gmencea oo davelved iz -
PNy oo GERIKING pastston, 1t
18 _necessary to set ] e OPERADION poaitive:
4ad to lock it subsequen .
(8) Oheck the engine oxygen supply system for tightness,
using the following procedure:
= open for 10 to 15 sec. the 4xYgen shut-off valve; check
the readings of the

m:mmtommtmﬂm.m”mm
sgree. This will indicate that the Systen botween the shutoff
valve and the electromagnstic valve controlling the oxygea mgply
1s airtight, .
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Chapter III
ON GR PRIOR

LIGE

The engits oheck on the ground i parformed once, at the
beginning of the flyine day. =

Yion during accela-
Tation and decelerstion,

3. Eogine stopping.

The ground check should be carried out in compliance with
the chart (Mgl Augnented rating (indicatea by the dotted
11ine oa the chart) should be checked when carrying out the regu=~
lar cperation (See Chapter V),

1. Eagige Starting
Duricg the engine starting and operation, the maintenance
personnel ehould keep a distance of not less than 15 metres away
from the aircraft intake duct and a safe distance from the exhaust
§as strean,

MARNING: 1, Do mot start the engine, if the engine instru-
Beats are out of order,
2. In cade some routine maintensnce or mounting
~operetions been carried out on the engine
or ia the compartaent, the engine should
be started with the access panels open, to allow
1pspection of the engine in the course of sturt-

.
3 or 5 unsuccessful attempts to start or to
. orank the engine, praen;.gs followss
(s) discharge fuel from the drain tank, by re-
Boving the blanking cover from the drain tank

too&m;

) ck 011 level in the tank; 1f more than
two litres are gone, drain oil from the engine
-4ccessory wheel case, and add 04l into the tank
up to the specified level (See Chapter II );

. N
o © o e @

ol

\

for at least 30 min
n:;-ntor may be blown with compres-
Reg ~
Yo ace
:f. region of
ed drive which will indicate a slipping
of the friction clutch discs (the s is
;!‘.e%:ln 10 sec, after pressing the GROUND STARTING
ttol
4,Fo attempt to repeat the engine starting or crank~
ing should be ME: uatil the high-pressure rotor
comes to a standstill,
The engine etarting on the ground is accomplished automati.
cally iz ths foliowing ways R
1. Turn on the following switches:
~ AFTERBURNER (A30-15);
= aircraft-ground storage battery (master switch);
= STARTING UNITS (A3C=25);
= CRARKING (BIl ), in the STARTIM} posstion;
- PROCESSING (BK), in the OPERATING position, if found -
turned off;
- pump Fo.2 (43C~5)3
- engine instruments (A3C-S),

2. Set the engine control lever in the IDLING RATING posie

tion.
3. Press the GROUND STARTING button, releasing it in 2 or
3 sec.
This should cause the engine to automatically accelerate to
idling rating r.p.m.
VARNING: 1, When starting the engine, do not shift the en=
gine 25 burond She ThIR Ssiac
BAY Tesult in engine surges accoms.
sharp rise of the gas teaperature
turbine,
zfim control lever in the IDLING
go- tion 10 sec. before preseing the
gine atemsion’s oapanied
ne @ 8 ace ]
(rumbling) when the l-feim picks up ng -
shift the mu control lever for 1 2 sec.
U, atop, u? then set it again in
on,

nog, discontime
off the-START-

RreEs
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When starting the engine, watoh Yhe readings of the tacho-
uster indicators, the pressure gauge indicator, and the gas
Yexperature gauge:

= with apeed o, = 10 - -15%, the pressure gauge pointer
should indicate stable oil Ppressure;

= the gas temperature rise aft of the turbine should not
exceed the peraissible value (650°6)

= Spoed 0, associated with the end of the starting cycle
of the starter-generator during a normal starting should amount
to ﬁ:? % (specd associated with operation of cam CT),

Cheek ¢his point by the indications of the pilot lamp EN=-
GINE STARTING (the lamp should &0 out),

- B S s

2, In tarting, engine acceleration
ra 2 the ra of 24 to 28%;
otal star not exceeding sec. When

a2 S25ias 15 sUaried by using the mircraft stora-
gs h&mn the starting ¢ycle should not exceed
sec,

If the above recommendations
or in case som

had been interrupted
UNITS pilot-lamp went out,
ARTING UNITS switch and keep it in
the ON position for not less than 45 sec, to allow
the lgil,rting control equipment to complete cycle of
operation,
A repeated attempt to start the engine should not
be made until the trouble is located and eliminat.
ed,

2._FPower Supply Sources

Eagine starting on the &round may be accomplished by the
use of the aircraft and ground power supply sources.

The aircraft Power supply source is comprised of two storage
batteries, type 15CUC-45, rated for a volgage change-over of
498 V,

A ground power supply source may be represented by any D.C,
Supply source having 24 — v lm!,"th’ terminels and rated

50X1-HUM

for a voltage switcheover of 24x%8 V, The AA-2MT) ground atart-
iog trolley is best sutted for the purpose.

The capacity of the power supply ‘source should not be less
than 200 aspere~hours,

3. ¥

1. ifter the engiae has accelerated to the idling r.p.a,
run it at this rating for 8 to 10 B8eC.

Check the readings of the tachometer o1 pressure gauge,
and the gas temperature Rauge.

2. Smoothly shift the engine control lever to the position
corresvonding to 88 - 90% TePell., and run the eneine at thia
rating for 8 to 10 sec.

3. Smoothly shift the engine control lever to the MAXIMUM
rating stop and run the engine at this rating for 8 to 10 sec.
Check ihie readings of the tachometer,ofl pressure gauge and the
gas temperature sauge,

4. Smoothly shift the engine control lever to the FULL
AUGKENTED rating stop and make sure the afterburner has besn
turned on Jug, by the inds of the
lnﬂbyndropmt:hegas‘ 2ft of the tu
temperature should rise to the initial valus after the afterbure
mer is ignited, Run the engine at this rating for 8 to 10 200,,
while checking the readings of the tachometer, oil pressure gauge,
and the gas tesperature gauge.

S« Smoothly move the engine control lever to the MAXTMUM
AUCMENIED rating stop, Bun the engine at this Tating for S sec.;
watch the readings of the tachometer and gas temperature gauge,

The augmented ratings should be cut off by a smooth move~
ment of the engine control lever to the MAXIIUM rating stop or
to a position corresponding to some lower rating, The afterburper
disconnection is indicated by the respective pilot lamp, which
should go out,

¥ARNING: 1, To prolons the ensine service life, the naximusm
rating should not be checked for more than 1 min,,
whereas the augsrented rating should be checked
for not more-than 15 sec,

2. ¥hen the afterburner is turned on or off, a
short-time speed -ncrease (not-exceeding S-sac.
may be observed, the increase being not in
excess of the opecified value (See Chapter I).
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Tae introduction of the augmented ratings must
be smooth, B0 ‘popping being pernissible,

A drop in the gas temperature

bine should be within 20 . 60°
bient air temperatures above 15°C,
t ture P Bay equal 80°C7(as compareq
to _the temperature characteristic’ of the maxi-
a

i 3
If mo f\l:f ignition takes place after the after-
buraer has bs % b3 o Ehazreer
C), cut off
ting the engine coatrol
rating stop, to avoid ex-
censive fuel consumptidn,
In case mt:zurnr‘omauonlxa associated
peed surging or & rise of the gas
ture aft of the turbine in oxcasssor
the specified val; Mt 022 Lhs artect
BRLLY. i

) switch,

on at the ratings ewv
operation, or in case operation of
o8 1sub1ng 1; d.oubeeg!;u Carry out the
0 case 't
flown for periods up to 56 deays. aireraft is not
Reduce the engine speed to the i
smoothly movi,

&ea temperature gauge,
7+ Check to ase whether the engice responds Properly to the

Hotes: 1. The engine ToP.R. should not lag behind the e ine
coatrol lever lnoo. thly moved within not less :gnn
20 -::éusmlr th: iand ::‘ung TePell. to the maxjie
wmou.fé ha'ouim speed are allowed within
a 5% for r.p.u, oqualling
& BH BPeod radging fron Bl to 1008,

50X1-HUM

8. Having ascertained that the engine operates noraally at
sustained and transient ratings, check it for proper accelera-
tion within the following rangest

- 6&)—tromddltr3 rating t6 maximun ratingi

(b). £rom 85% T.p.n. to maximum rating r.p.m,

(¢) from idling rating to rating (if 7

The time required for engine acceleratic. is deternined
starting from the noment the engine control lever begins moving,
and ending with the moment the engine accelerates to the respec-
tive rating r.p.m.

Note: With the engine secelerstisg up to the augmsnted wat—
N2 T.D.M., the and 22 $ho acceleration period is
dicated by a characteristic noise produced by the
afterburner,

9. Having completed the acceleration test and run the engine
at the respective rating for S sec., reduce the engine speed to
80% by smoothly Shifting the engine control lever to the reguized
Position, and run the engine at this rating for 8 to 10 sec,

10, After the engine run at 80% r.p.m.is over, check operation

of the oxvgen Supply system employed for startiog the engine in
the air, proceeding in the following manner:

(a) smoothly shift the engine control lever to the CUT-OUT
8stop;

(b) as soon as the engine rsaches speed of =35 - 40K, set
the engine control lever 8gainst the IVLING rating stop, and
operate the switch STARTING IN AIR (A3C10) keeping 1t in the On
Position tor 10 to 12 sec, After Teaching the 1dling rating r.pem.,
accelerate the engine to Y0% r.p.m, and run it at this rating for
10 to 15 sec., then s%op the engine after running i% for 10 to
12 sec, at the idling rating. After the engine comes to a stand-
8till, check to see that the oXygen pressure is equal to zero
(as indicated by the low Pressure gaunge).

N “._Enzine Btonping
~ine stopping should be accogplished by shifting the cone
trol lever to the CUT=OUT position,

If the eogine has been run at the r,p.m. exceeding 80%,
allow it to cool down while running it at 80% TePelt, for 10 sec,
prior to stopping,
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In case the engine has been operated within the range or
from the 1aling rating to 8Os TsPem. (including engine opera-
tion efter taxiing), the etoppege should be accomplished without
" cooling it at lower ratings.

8top the engins using the following proceduret

1. After operating the engine for 10 to 12 sec, at the
idling rating, smccthly shift the control lever to the CUT-OUT
-positiod,

. 2. After the high~pressure rotor cones to a standstill, turn
off the following switches: master switch A3C-25 and switch

Awrenmmien (235 asy

. NARNING: To-avoid
. - mggigl\!m

3. While the engine is slowing down, check the rotors aural-
1y for emooth rotation and for shssnce o2 foreign moises.

4, After the engine rotor has stopped, it the blanking
cover into the engine air intake duot, Close the engine exhaust
port 15 to 30 min, ‘after stopping the engine (depending on the
outaide air temperature),

5. AA oxygen into the oxygen supply systen, as is laid
down in Chapter VII (in case the OXygen supply system has been
checked on the.ground), - open the- cut-of? valve and make sure
oxygen low pressure gauge reads pressure. )

Hoteas 1, As. ssure rotor slows down, the two-
°. mdﬂ.n; o -hm._gl:m. noue':iulu- to

7ODEine ‘comen to. & standstill,
‘period should amount to 180 sec, 8-
sure rotor, and to at least 35 sec, for the g:t:-
gcum rotor; thess values should remain 'ac-
cally . unchanged throughout the service e of

!h.: .um rotor stopping is associated
Thnangs of tEa mecemecs Gag,20Lee prodiced by
ve of starter-
mu::gr. -
Should it be Decessary to stop the engine in emergency,
mmmmmxunruzmm-om-top.
Btop/the engine immediately in the following cases:

2. When leakage of fuel, oil, or hydraulic fluid shows wp
in the engine system or in the delivery }ines, which is 1likely
to involve fire hazard, [

3. If a sharp rise 1s evidenced in g1 temperature aft of
the turbine,

4, When flame or sparks are ejected from the jet nosale,
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During -aireraft-accelsration and ¢limbing, speed a, will
vary depending on the varistions in the speed of flight (Mach
muaber), but 1t should not excoed 103,5% r.p.a.
WARNING: 1., Climbing at a constant Mach musber may involve
I an increase in speed 0, the increase not excesd~ -

ing 0.5%.
-5 'ﬂgn climbing with the Mach muaber damuxg,
do uot allow the Mach number to drop below the

OPERATION OF ENGINE IN PLIGHT specified value (See Chapter I).
s S SNGIAR IN PLIGHT

At altitudes excasding 10,000 &.pressure of the oil deliverw
During taxiing and 1n Tlight the engine may be operated at ed iato the engine is allowed to decrease to 3.0 kg/aq.cu..
ARy rating within the Tange of from the idling rating to the control. Any of the engins ratings within the rangs
FULL AUGMENTED Tating, provided the indications of the instru. of from the 1dling rating to the full auguented rating may be
™ents agree with the valuea referred to in Chapter I, established by Shifting the enszins coatrol 1svsT vo the TOSPeC~
The following instruments should he Wept unac: regular ob- tive positiocn,
Srvetion while in Llights The engine control lever may be shifted at any-rate, but - —
- w!t}muhrl,,(n" and a,)y ' oot quicker than 1.5 to 2,0 sec. With the engine control lever
Ssuge indicator; . shifted within the range of from 85% to 100% T.P.%. at a rate
= &a8 temperature gauge indicatar, exceeding 10 sec., Speed o, should not lag behind the travel
] Tate of the control lever,
m In)c;:;l:utg: g:d.{;;:w :;t::x;: f,g:ﬁ‘ Zﬁcﬁﬁﬁ.'%.?..;’; In eny of the fixed positions of the engine control lever,
od, mg&u‘:‘mt:‘ggelgg-:ﬁan variations in the r,p.m. should not exceed the following values: -
20,5% - from 1dling rating r.p.m. to o,=88%; .
dings ehould to the established 20,3% ~ from spoed 2,363% to n,2100%,
Note: In-f: t variations in speed (taking place within

Ehould the inatrument Teadings disagree with the permis- f:::; -:m::éngftxep;m-sn e _vulu;- -:3‘ resulting -
the trouble on the gro e

Acceleration and deceleration

Engine acceleration to the meximum rating (i.ncllldins the
cases with the engine slowing down) may be accomplished by quick-
1y moving the eagine control lever from any effective position
(excluding positions below the 1dling rating stop),
Normal acceleration of the engine during flight and accele=.
“*;385:‘“” ary Tation with the engine slowing down, within the range of from the-
- rat -0f_the -engine at maxi mum idling rating to the maximum or augmented rating, as well as en-
cified tin ";'mi‘ﬁmlﬁmﬂ a spe~ 8ine deceleration within the above range is alloved to an altituds .
of 15,000 m, at any flight speed specified in the respective in-

Chapter Iv

o
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stractions (at altitudes of 13,000 to 154000 m. the recommended
indleated speed ak:uld not be less then 450 xu/nr ),
n ¢ Y Seleratisd 1s asoompanied by
1% 50 50 1014 dom k0P Trenent ayaad start
::r ‘glcg:.lafaﬂou of the engine in f£1 t 18
10t oaerey Lorne $ToLled by movice the
The afterburner Bay be turned on at
altitudes tp to 15,000 Hey With the indicated air speed amount~
1ng to not lems than 500 ke/nr,

Should it ve Becessary to turn on the afterburner at alti-
tudes of from 15,000 to 18,000 n,, the recommended indicated
air speed shonld excsed 550 ka/kr,

The afterburner is switched on 1n tlight by shifting the
2234 coadrel lever 4o e FULL AUGMENTRD Tating position, with
& subsequent setting of thc oonirol lever in the Tequired posi-
tion, .

The change~over to the augmented ratings (xinimun, interme-
diate and full) on the ground and at the take-ofs should be
accozplished by setting the engine control lever to the Tespec-
tive position,

WARNINGs 1, It the art on is od by
80.excessive-rise-in the gas teaperature aft of
the turbine, turn ofe the afterburner 2{ set.
t: & the .ﬁu control lever to the
oa position,
2. In case fusl fails to be ignited after the
* afterburner is-switched on (gas tegperature
of D:: below 450°C within
15 sec teh -by shift.
100 oF To_a-syertr nds
0D or to & position corres;
lower ntu;.m pondine
Engine operation at augmented ratings: )
= up to 15,000 = with the indicated air speed amounting
T to ot less than 350 km/hr (at altitu~
des of 13,000 to 155000 a, recommended-
indicated air 8peed should not be less
L than 450 ka/hr); '
= at altitudes- exceeding 15,000 m. = with the indicated
" air speed amounting to not less than
500 km/hr,

= - 000
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ine operaiion at minimim and-intermediate augmented
‘17 nllowed within the entire Tange of altitudes and
speedas referrad to ahove, Id case of an unstable engine running
infmuz or i{ntermediate sugmented ratings, which is zanifest-
riatians in the engine Tsp.m:y &8 read by the n, asd
iy 22 well a3 by Jerke occurring along the aircraft
't 15 necescary to shift the engine control lever
TED rating stop, until the variations in the

aresent of aftorburner, A repeated engegement
7 the afzarburner within tho time period specified for conti-
= should be done after running the engine at the
inz for at least 10 228, A repeaied acceleration of
sile te the maximim and Sugmsaisd ravings, after the speci-
it:e reriod.of -engine operatton at thisge Tatings has expired
pter 1}, shculd not be performed earlier than 1 min,
Las cooled down while ruoning at the norzal or
rating.
2 dicengagement, The augmented ratings are switche
inT the engine centrol lever within 2 to 3 sec, S
ating position, within the entire range of per-
zissible altitudes and augmented rating r,p.n.

HARNING: 1, %hg%étin{;
he

e cLergti

__operate {1, o
2.7If the afterburner switches off spo
(involving a sudden drop in the gas temperature
uft of the turbine), immediate shift the
enzine control lever to the BAXIMUM pating po=
8ition or to a position corresponding to a still
lewer rating,
zarine thrust numented rati . The adjustmeat of
Tast at vhe augrented roting is performed by shift.
e couirnl lever within the range of from MINIMUM
LL AUGLENTED, =
%, ¥ith the engine running at the minimup augment-
ed ratirg, the gas toz’ntuu/’uﬂ: oL the tur-
bise any increase by C as c to the
¢ e characteristic of the sustained
Tull augmented rating,
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2. IL englne operation at the MININUM AUGMERTED
neﬁ is accompanied by veriations ig speeds
.leh and in the engine thrust involving
g» the aircraft centre line, shift

engine control lsver to the FULL AUGMERTED

'*3!1'5"le until the variations in speed

When repea shift:

wENN 400

.
'Olll'! the engine control
lever to the ng t1 & posi.

al 81~
30; u‘u Becessary to increase tgg :;eod

3« In case the follow. ten controlling the
Jot noxsle thg- fai -?: flight ueh‘gho en-
8ine 0F at the augmented ra: ing (the en-

&ine fails T Tespond to the movement of the

control lever; ongine thrust suddenly decrasg.

82 or incTcases), gﬁout- the EMERGENCY ENGAGE-

MENT OF JET NOZZLE switch, This

will cause the tollow-up system to be cut off;

further control of the engine will be effected
with the aid of the two-position system(MAYT.

MUM ratins - amgamcon rating).

With the ai: t accel at the d rating, on-
&ine speed B, ahould not exceed 103,58,

At high speeds of flight (exceeding M = 1.6) and with the
engine running at sugmnted and marimun ratings (after the after-
burner is turned off), speed 2, May resch the maximun-permissible
value of 103.5 - 0,5% (as limited by the limiter of Speed n,),

A further increase nmlpudorfnshv will cause lpudn.‘
to decrense by 2 = 3 %, with apeed 0, remaining constant,

'MIL'I.&&.MMM at a ed set

the nlgg gg ;geed ::, spuis”n., m x.:z A'L
;n\&eatt acceleration speed o,
and ed 8

%, spe start:
'H), the 1in2%u of speed
ed after the Tlight is over,
pter X,

_aireraft is bei _accelerated, the gas

temperature aft of thengurbma increases; how-
m;cth. £as temperature should not exceed
700°C when' the marimue permissible speed of
flight is attained, od 103,58, 1

. speed exce «5%, 1t 18 necessary
to subject ta:zl!t-rburner to ground trials as
is laid down in Chapter IX; before doing so,

[ 4

" iag the position

——— i

-9 50X1-HUM

sake sure th; tachometer indicator Sives core
Teadings,

0¢ speed drops abruptly below
f: the pgnx- plua imme-
ine by shifting the donte
8top, after which
start the engine as is instructed in the pre-
sent Chapter.

811d4n8. Gliding is allowed at any of the engine ratings,
vith the r.p.a. equal to, or exceeding, the idiing ratiag r.p.me
{See Pig.lV),

Botar 3‘3:.21133.":ﬁ:’i:ﬁ::&‘ﬁ:&‘:ﬁh’i‘ﬁ“i.:"?ﬂﬁ:

OUDOUT position,
ko In case the

booster pumps of the service tanks fail, the engine will run
norsally to the following altitudes:

=up o €000 o, Shag using fuel T-1 and -1y

= up to 4000 m,, when using fue] T2,

BARNIMA: Do 5ot. bura on the afterburner, if the aircraft 1.
- ,,A,_‘dt:mgt ::;ﬂ—or -the service tank booster PUNDS are
out o: or.

3. t wit] T GP,

PLight with zero or negative G-factor is allowed at any of
the engine ratings for not more than 17 sec,

If oil pressure drops to O and does not Teach the inmitiel
value witkin 17 B8eC,, it 1s Y to At me the missi
and to reduce the engine r.p.m. to the minimum value providing
for ‘a contimation of the level flight, ’

The representative of the engine Manufacturer should be oon=
ulted as to further operation of the engine.

&,

With the aircraft going roumd, the engine control may be
ecoonplished by shifting the control lever within 1.5 to 2.0 sec,
from the idling rating position to. the Tequired position (inelud= """

the- pos ng to the rating),

NARRING: 1, It should be boraein aind that total time of

engine acceleration to the maxi ing
to 11 =~ 14 sec,, to
.over. 20 sea. A.ﬁuotm. §oing round should be
Should one af -the tasisstor indicator potnt
. one or s
'ti.‘u, thnnuumotthnothuwbonaom

2

SHEREP,

_NOFOREIGN DISSEM 1 .
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of; it should be taken into consideration, that
at low altitudes and on the ground gvnh the
engine -running at tle ‘1dling rating) speed 8,
should exceed 32%, whereas speed o5 should
oxcesd 48%, .

5e 1de_ S 8 2. t

4 reliable starting of the engine in £1ight (with the oxXy=-
gen supply switched on) 1s ensured to an altitude of 12,000 m,
Engine starting with the use of the oxygen supply syatem should
be performsds
- at altitudes of 12,000 to 10,000 m., with the indicated
air speed smounting to 520 - 650 km/hr;
= at altitudes below 10,000 = with the indicated air speed
amounting o 450 - 650 low/hr,
S T Bt s oy it e
i Vgl*. ¥ '".tmx""ﬁ'n':-f:"é en supply can
e perforaed o an a1t tade of 8,000 5 wish
the indicated air speed amounting to 450 —
650 k/hr,

The egine starting in flight should be carried out usiag
the following procedure:

1. 8ot the engine control lever in the IDLING rating posi-
tion.

2. Tur on the switch STARTING IN AIR, With the engine
picking up speed at a high rate, turn off the STARTING IN AIR
switch (not later than 30 sec. after it has been turned on).
The attempt at starting should be considered successful if the
©0gine r.p.i. increases to not less than 50%.

8 The engine stopping in flight
is accomplished by shifting the engine control lever from the
initial position to the CUZ-OUT stop.

In cam¢ of an insdvertent stoppage of the engine in f:ugﬁc. .

immediately set the engine control lever in the CUT-OUT position,
and start the engine, proceeding in the usual manner (provided
the aircraf’t tanks contain fuel).

B I QP b

50X1-HUM

Bsgrmency 15-Llight gtoroiux of enzina. The following- cone—==
dit1oas are canss for imwediate stoppege of the engine in flights |

= strong vibration of the engines

- sharp 4 of gas aft of the turbineg

= surging of the power plant accompanied by a sharp
docrease of engine ToDoBe

Ia case of a fire 1n the engine nacelle, set the engine
control lever in the CUT-OUT position, close the fuel shut-off
valvs, and use the fire~tighting systea,

In all other cases of the enging stoppage in flight, no
closing of the fuel shut-off valve 1s required.

6._Trial Ylieht

A trial flight is performed after the installation of =
new engine, as well as after the Teplacemsnt of the HP-219
‘and BP=22¢ fuel regulating pumps,

The following points should be checked during the trial
flights

1. Bagine ceatrollability within the Tange of from idling
rating to maximum rating, at an altitude of 5000 to 8000 m.,
with indicated air speed amounting to 500 ~ 600 Im/hr (1a the
airfield region). .

2. Eagine acceleration from 4dling rating to maximam Tating
at en altitude orsoooeoaooo-.uthmixm“m-u-m
ancunting to 500 - 600 im/hr (in the sirfield Tegion),

3. Engine n at ings within the range
of from MINIMUM AUGMENTED to FULL AUGMENTED, at an sltituds of
10,000. to 16,000 a,, with the indicated air spesd amounting to
550 « €50 km/hr. The afterburner switching-on at an altitude of
14,000 to 16,000 &, should be Sccomplished at indicated air
Speeds within 450 = 500 km/hr,

4, With the aircraft flying at maximum Mach muaber, check
the engine for maximua speed 2. This speed ahould amount to
vithin 103,50-5%,

Fotes: 1, After the replacesent of the HP-210 fuel tee

#ngzpugde;mvmt the checks emumexrated in
2. Abter the Teplacement of the HP-22 @ fuel regu-
lating sumum out the checks esumerated in
and &,
—

Polints

SHCR o ® oig
ﬂo FOREIGN; DISSEM . . R
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Chapter V

CARE 0P ENGINE

. 1«_Gonsre]
Trouble~free cperation of the engine is largerly dependent

50X1-HUM -—

which question engine soundness, listen to engine operation
shile crenking it once or twice with the ald of the starter-ge.
gerator. Do not start the engine unless the defect is dstected
and eliminated;
(b) 0o ‘amoke isaues from the adjustable Jet nossle. Smoke
is a sign of a defective drain valve of fuel regulating pusp’
HP-21@ ; fuel or oil leakage into the afterburner may also be
the csuse of smoking.
2, After the engine comes to a standstill, proceed as”

2011owas

on timely and thorcugh Palfilment of all routine maint ope=
rations. Any defects should be eli=tcmied as soon as oy axo
The ¥ as well
as repairs carried out should be registered in the engine Service
Iog in due time,
WARNING: AY1 ing. : and other ana—
The amine tools Seb cencied u orroracd,Saios
Whon out some on the t, do not
Place bolts, nuts, cotter pins, safety wire, or other parts on
the engine, Having completed the work, check to see that no
suall parts and foreign objects wre left 1ying on the engine or
in the engine compartment, The engine compartment should be
thoroughly cleaned of dust, dirt, and oil,

2. Ppeflight Engine Ingpectiop
Preflight inapoction of the engine should de performed as
is 1aid down 1n Ohapter IT of the present Instructions.

Postfligit engine inspection should be carried out in the
ond of & flying day. Engine d for a
18 4 on the of the insp in 1

Bubject to inspection and checking are the following units
and components of the engioe:
" 1. As t2e engine 1s being stopped, with the roter still
spinning dus to inertia, see thati:

() the engine does not gensrate any foreign noises and
knocks, Perform the check lm'ni).y. In case some nolses appear

(a) fnspect the aircrafs iatst: uct and the blades of the
engine compressor stages a speaial 1 hole.

Dirt and mechanicel damage are not allowed (while proceeding in .
this way, use an inspection lamp or a flood light),

(b) inspect the inner of the aft: sl the
adjuatable jet nozsle Plaps, Make sure they do not contata- -
craoks, burns, or warpage (use an inspection lamp or a flood
light).

Special care should be taken in inspecting the sccessibdle
components of the diffuser (circuler flane arreators, posts,
flane igniter, fuel duraers, ete.). .

5. Inspeot visually all accessible units, control links, ——
and lines, mmmttmmmu-mmmxm .
Defective locking should be excluded,

4. Check the fuel and o4l lines s well as the hydremlic
fluid lines for leaksge. Inspsct the points where leakage is
lkely to show up, such as flanges of individual units, the
salon mats of the burners, the jolats in the Pipe lines, manie
folds, and housings,

S« Open the oxygen cut-off Vvalve; oxygen pressure, as indi=
cated by the low-pressure gauge, should be within ? to 9 kg/sq.
{ia the aireratt cockpit) 4 :

- R e s, 9 g, e

of Pipe lines™. The muts of the flared ts.
.m:_h than

2. km;inﬁugot,thmndm-ut.topm -

3. Having m::t- or;t;i:&odmm_

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1
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Tings, start the engine and check the joints for
1051;’.. with the :ﬁnu running, g |
4, In cams lemkage is detected on the housing of
the fuel f1lter of fuel-oil unit 357C, 1t 1s
—allowed- ten-the mut sscuring the rilter
shackle ¥ of a turn,
Se umth :;:b @ fuel escape into the vent systea,
o ]
{a) from the :glu of the 3XT booster pump -

a 1
(b) from the drive of the HP-219Q and of the
Starting fuel control unit (total) - not over
60 ou,cm/min,
() 2rom the drive and electric contactor of the
M‘m‘(wm) = not over
on,

.
6 flake certatn’the electric mains as well as the
le wiring is in good

a5 doma, %Gt The blades
he turbine If'leaso. 1r
detected on the turbine
the representative of the engine
leas, prior to vakiog decision as
sunhur use, When inspecting the
£0 carry out any opera-
A 'aft electrical and hydraulic
.
- Ob the lﬁll‘:”.g‘ fuel and g!.%olgoln :dd up
Decess| Up oxygen inf ™ om sy
b3 the H-u ters of the burn:z:. =
1 in the tank

VARNING: The ﬂn. peraissible
after flight should be t. In case the
tank contains a smaller amount of oil, consult the
Topresentative of the engine Manuf, turing plant.

*--Routine Ksintecance sfter Pirst sty
Houze of Kneine Operatiog

1. Inspect the engine as is lesd down in Section "Postflight
Eagine Iaspection”, :

2, Check and tighten, if necessary, the bolt securing the
80lenoid of -the HP-22¢ pump.

3. Remove, inspect, and, if necessary, wash the surface of
the oil pump unit filter, The o4l pump unit filter should be
washed using the following procedure:

(a) vithout removing the filter from the cover, rimse 1t
in a bath containing clean gasoline E-70 (prior to doing so, it
the filter with rubber.stopper €31-131); do mot forget to fit

-HUM
v s- 50X1

$he oil pusp unit with blanking cover E{37-317 ia place of we

Rade of brush 031.139)
(b) ary the f1lter, without blowing 1% with compressed air,
+ Gheok olearance Min the telescopio Joint bewween the
afterburaer diffuser and the adjustable Jet nosale (Pg.V)s
8-100al 1oaTease of clesrsnce Dup to 4.5 am over an are nos
exceeding 300 am 1s allowed,

Se If clearance I excseds 4.5 =m, 1t 1s necessary to dis-
Jolat the aircraft, Vo bring up a trollsy-mounted frams, and to

ol B in the tel pio Joint, making use of a
feelor gauge,

Whers olearance B is largest, make a motoh (with a pencil)
on the diffuser, remove the- telescopis ring, and measure the
height of the diffuser collsy (sise H), The AU2sTeacs vetwesa
#iges H and B should not be less than 1 mm,

6. If the above difference is in excess of 1 mm, install
the telescopic ring, remove the frame and couple the sircrefs.
During further operation of the engine, see that maximum clea~
rance [l doss not increass in excess of the initisl valus. If the
Clearance does increase, carry out the operations detailed in
Potnt 5, )

7. In case the difference between sizes H and B 13 less
than 1 mm, Mkm-oom&«mcmﬂl (diffuser or Jov
nozrle) is d,’tonod. Por this, tura the sdjustadble jot nossle
through 180° and measure clearance B (at the polat where the .
difference between sizes Hand B i3 less
site side). ;

» then the adjustable jet noszle is deformed,

If the location of maximum clearsace B Tamaine the same
after turning the adjustable jet noztle,
I 1is deformed,

8. Straighten the deformed flange (£ orX ) uatil the requis
ed difference between sizes H and B is obtained, Straightening
should be performed with the aid of wooden tools (a mall and
a dolly),
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5. Periodic Maintenance

1. Bvery 3035 days of engine operation inspect and, if
necessary, wash the oil pump unit filter, as is laid down in
Section "Routine Maintenance after Pirst 51 Hours of Engine
Operatioa”,

2. Bvery 10%2 hours of engine operation, check it for pro-
per at the rating, ¥hile doing 8o, measure
speed n, as is detailed in Section "Replacement of HP~220 Fuel
Rogulating Puap®. Eater the value of speed n, thus obtained into
the engine Service lLog.

6. t e Perfora

Hours of Engine Opgration

1. Perfora the operations enumerated in Seecticns "Tostilight
Engine Inspection™ and "Routine Maintenance after First 5t
Hours of Eagine Operation”.

2. Inspect the engine control unit for wear of the links
and for play in the control system; check to see that the lock-
ing dovices of the levers of the HP-210 pump and NIVPT-1¢ ccatrol
panel, as well as of other parts are intact. Treat the control
1ink joints with IMATHM-201 lubricant.

Check the engine control system for proper operation by
shifting the engine control lever within the entire range, from
the CUI-OUT stop to the FULL AUGIUNTED rating stop and backwards,
The engine control lever should move smoothly, without any bind-
ing. While proceeding in this way, pay atteation to the follow-
ing:

(a) with the engine control lever set in the CUT-OUT and
PFULL AUGKENTED Tating positions the lever in the aircraft cock-
pit should etop 1.5 or 2.0 mm short of the respective stops;

(b) with the engine control lever set in the CUT-OUT posi-
tion the laver of the HP-210 fuel Tegulating pump should snugly
contact the respective stop on the pump dial;

(c) with the engine control lever chifted to the IDLING

B <QE

s 50X1-HUM_ _

reting position the notch on the flag of the EP-219 fuel rogu~
lating pump abould stop between the notches limiting the IDLING .
rating sector on the-punp disl-(first-and tnird hotches Prow
the CUT-OUT atop)y

(4) when the engine control lever is sct against the MAXT.
MM rating stop figures 69 - 70 of the control panel dial should
€oso Up agalnst the notch on the housing, whereas the noteh on
the flag of the fuel regulating pump should be located beyond
the 6th notch on the pump dialg

(e) with the engine control lever set against the MINTMUM
AUGMENTED rating. position.the-lever- of -the [IYPT-19 coatrol panel ~
should be within the MINTMUM AUGUENTED rating sector (7341° to
78%2°, as indicated on the disl of the control panel), while
the notch oo the flag of the HP-318 regulaticg pump should
be beyond the seventu notch on the daial of the HP-21¢ fuel regu-

lating pumny

_Mote: —na-uxmm—:\mmm*ﬁtmz?;cgg ht;. been =0 adjust-
1]

ed as to allow figures 74 «
dial to line up vﬁ: thi he wiﬁeuml m:l
NTMUM

the engine control lever is fted
AUGHE?&ED Tating atop, sht tot

2) with the engine control lever set against the FULL
UGMENTED rating stop the lever of the HP=21¢ fuel regulating
m=p should have a clearance between-the flag and the stop,
amounting to aot less than 2 am; in this case the lever should
be located behind the 7th Rotch on the dial of the HP=210 fuel
Tegulating punmp whereas the lever of ‘the NIYPT-19 control pansl
should tightly coatact the FUIL AUGMENTED rating stop,

3. Start_the engine_and check -the-meximm r.p.mj 1€ neces~
sary, adjust the saximum T.p.m, to 10030.5 Pper cent and check
egine operation at the AUGMENTED rating, .

4, Whea inspecting the afterburner:

(a) check the ring and the Jet nozzle flaps for cracks,
Warpage, and scores;

(b) check the hydraulie system controlling the jet mossle
flaps (with the engine at standstill);

When checking the hydraulic system proceed in the following
taaners

= connect the ground supply source to the aircraft mainsg

GECRET »--®-
NG FOREIGN {DISSEM -
R R
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P

= turn on the following switches: MASTER sumu,umnum.
FROCESSING_(1n the-K-position)s

« out out the blocking system of hydraulic decelsrator I'S
by turning screw M on the KAO-13Xafterburnsr control unit in
the BIOCKING CUT-OUT position;

= connect the ground trolley mounting hydraulic pumps. Make
syre the pressure in the hydraulic system is within the perais~
sible limitsg .

< ehift the engine control lever £rom the MAXIMUN rating
siop to the FULL AUGMENTED rating stop, and note the time period
required for the Jot mosszle flape to shift from the PULL AUGMER..
TED rating to the MATTNUM rating position,

The time period should amount to 5,0%1.5 gec

hydraulic system, do -not fail

I evl%mi‘l'nnd the hydran.
Joiats for . g

ap shift:

attachaent 0
por. ﬁﬁi‘&g&t
at the full wg::.tod%
Tating, -
Set screw § of the afterburner control unit in the BIOCKING
‘OUT IN powition; set switches MATN GRTTCH,
in the inttial positions
source froa the ai
hydraulic pusps,
5. In case the locking devices are found to be Qdamaged or
loose, check the nuts of the engine pipe lines for proper tigh=
tening, Tighten up the nuts, if necessary,

laace.e

K 1, Pr the 4 L of the engine as recomaen—
ded in Section “Internal Processing of Ragine",

i

ECRET ., .
EIGN DISSEM

50X1-HUM

2. "Ben5ve the engine from the aircraft. Process the exterw
nal surfaces of the engine as is laid down in Section “Rxternal
Processing of Engine™,

A11 defects and troudles encountersd in the course of
engine operation on the aircraft should be duly entered into
the engine Service Log and reflected in the Certificates, which
are to be submitted to the Manufacturing plant,
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2. Ground Start: Chec!
e -o-and -8 -

The starting, waraing-up, checking and stopping of the
Chapter VI engine on the ground should be Performed in the usual manner,
Benides, the following should bde taken into consideration, whon
OF OF ENGINE A7 SUB: starting or stopping the engine in cold 'u.t)url
SERRATION O ENOTIE 4% SUnzERo 1o With the air temperature dropping below 0%, the 1dling
M rating r.p.n, of the cold engine decreases by 2 to 3%. After
it e . a2 air bustdity the atr the engine is warmed Up, the idlisg ratine T.pem. ald

intake duct tends to be coated with ice, which may involve engine dacrease o the noraal value.
failure,
Ice hasard ig especially great during drissle, rain,
2ali at ambient air tenperatures approaching sero; water on the Brecial soxs e s 1011 nn;s;
44rtield also favours toing. ) s42 252 fusl pipe lines, Hot air should be delivered via the
When inspecting the 4n3ins zaks sure Yhat the intake duct

inspection holes of the engine compartment, i
surfaces have no traces of-icing. An ice coat on the engine and o~

Hote: Prior to starti the engine at subzero temperatures
air intake duct components should be removed with the aid of hot fote check the mn-pguuu ;gnr for sacoth spinning by *
air, making use of the heating devices available on the airfieid, turning the Totor manually by the bisdes ot the com-

0 8S0r firat stage or 5T 8 of the turbine
When waraing up the engine under the above conditions, 1t wﬁo:. OF b the blate

13 necessary to keep the edges of the air fntake Auct and of the In case the rotor dlades are found to be m;:n.

Yarm up the engine with hot air is instructed
ialet coze under observation. As soon as 1co shows up, Btop the Point 5 or'en:smunt Section, bt tra

engine ard inspect the-air intake ‘duct and the blades of the com- 3. After starting the engine and accelerating it to the
Pressor 2irst stage through the access hole, If the blades are 1dliog rating TePoRey 88 woll as durisg checking ana taxiing,
found to be in proper condition, proceed waraing up the engine the engine should not be Tun at & r.p.a. bolow 508 (if ice ba~
&t ratings sxcluding ice formation. zard exists) for mopre than 5 ain, (ylth air temperatures aBounte
1. : - 1ng to 0 - 10%), ’
- The engine may be operated again at a T.p.m. below 508,
¥hen the cold season ssts 1ns
[ after it has at a r.p,n, ex for not
1. Check the blanking covers for tight fit over tho air x o 5.:111 un arp ceoding 508 £0t dess
iatake duct and over the jet nossle (to snow ) otest 1 e a e
Roteg: 1. bove limitations have been 4 Lor
2, At sud air ¢ storage batt:  15C1C-45 pre n of ice £ on on the nose tuillet
ahould be operated in complisnce with the respective instructions. (wher :t:rlgm ﬁa%m-? cﬁmx:::‘?m
icing),
2. When running the engine on the groi keep

2 und, the
aircraft innh,dnct,undax--obaornunn to preveat
ice foraation,
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4, Bpecial care should be taken to cool down the engine before
stopping it, to preveat the parts of the engine hot section froa

warpage, Prior to stopping the engine, run it at 80% r.p.m. for
not .'lu;—ehn “1-mda, . !

3. Opexation of Engine Juring Might
In a cold season the engine should be operated in £light
at the seme ratings as in other seasons, with the limitations
to 1n Ch 1 of the 1 ons duly taken
into consideration,

&,

To pi‘wido for quick and reliable starting of the engine,
the following should be observed:

1 P4t the blanking cover over the cugime outlst within
15 to 30 min, (depending on the outside air temperature) after
the rotor stops.

Install the blanking cover into the air inteke duct imme-
diately after the engine coses to a standstill,

2, l‘mcmtolumeth-moludoumguume
against vater, to avoid ice formation in the oil and fuel sys-
toms, :

4% 1cv outside air temperatures use of main fuel with ad-
aixture B .(Specifications - 1170~49) is permissible, The
admixture conteant should not exceed 0.3% (by weight),

3. With the outside air temperatures below - 40°C, the en-
gine should be warmed up at regular intervals by running it at
88 to 90% r.p.m. for 2 to 3 amin,

-The engine may bs warmed up with the atd of hot air (not
over + 80%),

When using hot air, special care should be taken to tho-
roughly wara up the fuel-oil unit, as well as the 0il and fuel
Pipe lines. Hot air should be Qelivered via the inspection holes
of the engine compartsent.

0038R001500140001-1

Chaepter VII

ENGIRE MOUNTING AND DIGHANTLING

OUNTING OF ENGINE ON ATRCRAFT

1. Egeine Pregsportation

The sagins i= transported in a <ial reinforced wuodsa
case, which also contains the following fteas: .

~ single set of gpare partsg

= aircraft-carried.tools. ) .

The case amounts -to 3480 mm iz length, 1100 mm in width,
and 1410 mm in height,

The _jet ‘nozzle is Packed in an individual case, which is
2600 m= in length, 1150 mm in width, and 1221 gm in height,

The case used for transporting the engine is of a collap-
sible type. The end wall of the case upper portion is Temovable,
whereas the entire upper portion is capable of 8liding on the
bottom panel. The upper Portion is attached to the bottom panel
by means of four bolta. Bolted to the bottom Plate is a metal
support mounting the engine,

The case for jet mozzle transportation is also a collap-
sible type. The upper portion of the case slides on the bottom
Panel. Bolted to the bottom panel is a metal support mounting
the jet nozzle. The upper portion is attached to the bottom
Panel by means of four bolts,

The engine is secured to the 8upport in two planes (Pig.43):

(a) in the plane of the compressor rear casing -~ to two
eide brackets; . .

(b) in the plane of the froat flange of the first stage
turbine nozzle diaphragm casing - to the brackets located in
the middle portion of the engine, “
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To provide for reliable attachment of the engine to ths
the bolts bolding the support to
the bottom panel should be _securely tightened -whereas-ths pins
“supporting the engine.should be locked,

The Jet noszle is secured to-the-support-1n two s0nes:

(a) the first zone is represented by the front flange of
the jet nossle; the flange collar engages the halfaring of the
oase support to be held down by a removable halfering with the
214 of two hinged dolts;

(b) the second ‘sone conpriaes the afterburner attachment
81ides which hold the afterburner on two T-shaped pins of ths
ease support,

The case containing this sngias should be hoisted with the
belp of a crans having a capacity of not less than 2 tons,
WARNING s a:. :a t:.tré::l{ Prohibited to either tilt or tura

The case is suspended from the crans on a wire rope passed
through four oyes provided on the case upper portion.

Prior to TomOving the case from a truck or a platforn, make
certain the upper portion of the case is 8secursly attached to
the bottom pansl,

Wolght of the case with the engine , s .o . 1550230 kg

Wolght of the case with the jot nogzle . o 4650830 xg

2. Uapacking of New Engine

Unpack the engine Procesding as follows:

1. Bemove the four bolts attaching the upper portion to the
bottom panel,

2. Dotach and remove the end wall of the upper portion;

slide the upper portion off the bottom panel.

3. Take out the spare parts and the aircraft-carried tools.
Check to ses that the seals are intact,

Remove the cover from the engine as is laid down in the In-
stTuctions for uopacking the engine,

Attach the hoisting device to bolts 2 and bracket 7 (Pig.43)

6 and bolts 8; the trolley will be used for movi
into the engine compartment,

50X1-HUM "

- 65 =

When lifting ana aounting the eocgine, see that the engine
pipe lines are not danaged, and that the vire ropes of the hoiste

-i08-A0Vice - do not contact the ‘engine units and components.

WARNTNG: When 1ifti, the engine remember that the centre
of gravity is located at a distance of 165 mm
froa the rear casing joint, towards the adjustable
Jet noszle,

Unpack the jot noszle proceeding as follows:

= remove the jet noxzle control unitg

= detach the Jot nozzle from the case support;

= 21t the straps of the koist under the Jet nozzle body,

Lift and mount it on o trolley,

3+ Provantag Eagtne for Tustallation op
—Airorary

°55135 and tae

Notes: 1, Soliditiea cessing compound be removed
with thy ugm m:gtomr o!.l-g-‘h.lha %o

80 - 90%,
2. When dey the ine, mee that no ofl or
al 35-& to.ﬁt.fm 1ta'way 1nto the
or Golvzgumnhouid Dot be allowed to re-
main on painted surfaces for more than 2 min,

The ¢ 1ag =pl » Bake an external ins.
ection of the engine,

When inspecting -the engine, check the following points:

1. Eogine units and assemblies for Proper attachment, All
units should be securely fastened and locked,

2, The fuel, o1l and air Pipe lines for Proper condition,
Te pipe 1ines for proper clearances. The Pipe lines should be
securely fastened and locked, .

The clearances between the Pipe lines should amount to not
less thap 3 nm,

The clearances
brackets,

in the places of Tigid attachment (to cases,
flanges, etc.) should aot be less than 2 -,

RET

O, FOREIGN DISSEM™
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3. Thé engine wires-for proper condition and attachmant,
The wires should be securely attachsd end lacked; the plug cone
nectors should be clemn.

4, Check the closures in the engine measuremsnt points
{8ee Diagram sh of polats,(Fig.42),

Noteps 1. The places serving for checking engine characte.
rlltfcn on the grouad should be fittsd ‘with ser-
vice closures,

2. The plac orvlng for connection of engine in-
struments should be fitted with shipping closu-
Te8 coated with red paint,

S. Oheck the seals on the adjustable components in compli.
ance with Appendix Ko,3,

Bhould sone defects be revealed on the engine, draw up
a certifisats which should be submitted to the Manufacturing
plant,

Do not install the engine on the aircraft unless the causs
of ‘the trouble 1s detected and elininated,

6. Remove the shipping closures and install on the engine
the following equipments

= tachometer generator (for measuring speed oy and o,};

= oll pressure transmitter;

= HlI-34-27 hydraulio pumps and other units and aBsemblies
in the t 1 1]

Note: The lh:gxing closures should be removed from the
units the engine just before installing the
instruments or connecting the pipe lines,

4, - ne on
Prior to installing the engine in the aircraft, check the
engine compartment for proper condition, The engine compartment
should be cleaned of dust, dirt, traces of oil and fuel, as wel
a8 of foreign objects, such as mts, bolts, tools, etc. Check
the air intake duct surfaces for Pproper condition.

WARNING: The engine oxygen supply system should be filled
&:e tx-osonvgn is instructed in the present
or,

Install the engine in the aircraft ip compliance with the
Tecommendations of the aircraft Instructions. Then mount the
adjustable jet noszle, -

Baecure the telescopic ring on the left-hand side (looxing
forward), The narrow aslot of the telescopic ring receives the

-67 =

collar of the diffuser flange; the collar of the jet nozzle
flange enters into the wide slot of the ring.

50X1-HUM.

Having installed the telescopic Jotnt, <l

1 (P18:V) whieh Should 0ot exceed 4.5 m (over an arc not ex-

ceoding 300 mm). Should clearance [l be in 6xcess of 3,5 mm, pro-
coed ac is laid down in Chapter 5, Section "Routine Maintenance
after Pirst 51 Hours of Eogine Operation®(Points 5, 6, 7, and
8). It is not allowed to leave the adjustable Jet nozzle unfas-
tened or without support on the afterburner diffuser.

Perforn aircraft Jointing as is laid down in the aircraft
Instructions, after which install the hydrauliec units control-
ling the adjustable Jet nozzle 'procbmng as instructed in Sec-
tion "Replacement and Adjustment of Hydraulic Cylinder® (Chapter
IX); connect the Piping of the hydraulic cylinders to the air-
craft pipe lines.

Note: In case there is a sity €0 chegk

The arterburner, it is allowed to check the e

ngine
on the gpround, with the adjust: ble
o0 fpe or '. Justal Jet noszzle secured

Haviag secured the enzine to the aircraft, connect the aire )
craft pipe lines to the engine in compliance with the 1ist
attached,

JARNING: Prior to connecting the aircraft pi lines to
engine, see that the delivery pi; l,a»:nd. boses lrom
free of any foreign objects or dirt on the inside
and outside,

5. List of Afreraft Pipe Lines Connected to

Enzine

shask

Description Type of joint

Iubricating sysces_
Lagine breathing Durite sleeve
8g_fuel system_
Iaia fuel supnly to MUH~134T fuel booster Plange
pump
Starting fuel supply to electromagnetic
valve

Nipple

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R00150014000
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Description Type of joint Description Itype of Joint

System of atr blesding from .| Tuel drain from diffuser collector - | Pitting
[ enBtEe aEd_air release_from presaure at afterburner pipe joint
Puel drain from diffuser collector Pitting
at noszle diaphragn joint
Afr bleed for aircraft needs (in two Nipple, flange Fuel draia from glands incorporated in Fitting
polats) drives of HP-210 and HP-22¢ fusl.regulat-
Air bleeding from pressure chamber Plange ing punps
manifold (ia two points) 01l drain from two-speed drive of starter- Pitting
Afr Blesding for shats sooliag Teleacopic generator
Eydraulig syaten Puel drain from starting fuel control Pitting
- unit, electric contactor, and gland in-
Bydraulic £1uid supply to hydraulto Fitting corporated in drive of HP-210 fuol ro-
cylinders controllins ot mossie gulating pump
flape 2 ALl draia {Veat) lines, exciusive of that refer-
4 Bydraulic fluid outlet from cylinders Fitting red to in Point 5, have a common outlet.

Plame igniter oxysen_ 6. List of Enzine Instruments

_pply system_ - ]&% l::r!:::cldog eatine r.p.m. (n, and nz) - NM-2
Bupply of lowpressure Oxygen to non- | Fitting 2. Por checking oil pressure = M -87 set.
Teturn valve 3. For checking gas temperature aft of the turbine-

Soeine electric_system TBI-11 T set.

Flug connector 2NPSON4SHE2 7+ Blushing of Pipe lines

COonnection of wires to starter-genera- | Bolt Having connected the aircraft pipe lines to the engine,
tor flush the pipe lines with the purpose of removing air locks,
8tarter-generator cooling Telescopic Prior to flushing the pipe lines it is necessary to f£ill

Drain _systes the main fuel and starting fuel tanks with fuel as is laid

Bydraulic fluid drain from two hydrau- | Pitting
1ic pumps HI-342T
Tuel drain from drive of AUH-131T Fitting
pamp

Fuel drain from electric contac- Fitting
tor of HP-229 pump
Tuel drain from combustion chamber Pitting
bousing

down in Chapter II,

Pipe line flushing is carried out as followss

1. Flush the main fuel system, for which purposei

(a) connect the ground power supply source to the air-
craft mains;

{b) remove the screw cap from the connection serving for
air release frow unit 357C, and connect Ei <535 air release
device;

(c) opea the fuel shut-off valve, and start the booster
Punmps,

A,.i o @ ;’EC&T e .® o . @
Ty — NO FOREIGN 'D|§$EM . L

\; | .
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-

Discontime the fuel delivery as 8000 @s the fuel strean
18suing from the device hose becomes fres of air buddles, but
0ot before allowing 8 to 10 1itres of fuel to ™un froa the
Pipe; L o

"77(4) the procedure over, stop the booster pumps and rein.
stall the sorew cap after 2itting 1t with a new rubber sealing
ring;

(o) ‘employ the same Frocedure for flushing the BP-21 ¢
fuel regulating Pump, "after connecting device BU37-535 t0 atr
Telease valve 9 (Pig.24).

2, Deliver fuel into the pipe 1ine CarTYing starting fuel
to the oleemu_c_ _starting walve, for whion purpose:

(R 86t the storage tattery switen 1n the OF position
(B4)s
! (®) set the PROCESSING switch (BK) in the X position;

(¢c) turn on the STARTING meymo switoh (43C-25);

(2) tura on'the SpARRTIY 1w 2 switch (3B),

R" 88 the stream of the start.
draia cock becomes free of

Hote: Tfe ozgan Sut~off cock should be closed, Ha
ool od . the cedure, set the STARTING ll':%
awitoh in the nitial position and use a piece of
cloth to wipe the Places showing fuel splashes,

3. Romove atr locks from ths hydraulic system Proceeding
a8 follows:

cl!!-_w;‘vponuom

= turn oa the APTERBURNER switch; set the PROCESSING
switch in the X Dosition; ewiteh on A3C~15;

= shift the engine coatrol lever 3 to S times from the
MAYIMUN stop to the FULL AWB!ﬂ‘Enfntlng 8top and backwards,
While proceeding in this watch the Jet nozsle flap
ring, 0g should not exceed the speci-
fied 1 the ring testifies to the fact
that the hydraulic System is free of air locks),

The procedure completed, set all the 8witches to the ini-

-~ —-tial. Positions;—disconmect ¢

o © o o o
Bis ity e
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T supply source,
the trolley-mounted hydraulic puzps from the sireraft,
8.

The engine internal deprocessing is accoaplished as fole.
lowss

1. Drain o1l from .the engine wheel case and from the oil
tmk'z.‘ Use hose Ed37-592 to connect the unions for measuring '
main and afterburner fuel Ppressure to thé pilot manifold tnion
(alternately), )

3. Pour fresh oil into the engine tank, proceeding as
econmended in Chapter IX,

4. Connmct pipins 2o- 45117957 of nitrogea to the untoa
serving for measuring-oxygen pressure.

Connect the ground power supply source to the aircraft

sains,
6. Turn on the following switchess
(a) APTERBURNER (A3C-15),;
(b) STORAGE BATTERY (51)1
(c) STARTING UNIT8 (430-25);
(Q) BY-PASS vALVE (EC);
(o) CRANKING (B]1 ) (1n the STARTING position);
(£) FROOESSING (BK) (in the X position),

Hotes The STARTING IN ATR switch (A3C-10) ahould be 1n
Hater The oTa Position, The GXYGEN switoh (RED) smoina
“~be set b5 GPERATION.

7. Out off the hydraulic decelerator blocking by turning
ocrew H on the afterturner control uait, .
8. Open the fuel shut-off valve, e
9. -8tart-the main fusl booster puapa,
10, Set the engine <ontrol lever against the FULL AUGMENT..
ED rating stop, press the GROUND STARTING button and release
1t 1 or 2 sec. later, o
To prevent oil froa Betting into the oxygen systeam, blow
atter with nitrogen at a Pressure of 7 to 9 kg/ag.cm,
while cranking the engine,

A R 7 A-RDP R 00140001-1
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4s soor as m OUND BTARTING button 1s Pressed, the
w ,::"mm,. m:‘ whe 408106 rotor. The rotors should Mo enging eranklng is carried out using the following
> b procedures C
1. Connect the ground power SUPPly source to the air-
oraft mains, and start the fuel booster pumps (1nstalled on
‘otarser BUSetiON  fre aseeratys
o gﬂw to crank- 2, Turn on the folloming switches:
(a) APYERBIRIER (a3C-15);
up during the engine cranking, (b) 8TORAGE BATTERY (8,)s )
orenkiog procedirs by cperating .- ——-——(0)-BPARTENG-UNITS (A30=25) (i5 the ON position);
. (4) CRANKYNG (B ) (in the CRANKING positicn),
Procedure discontinued dus Hotet When performing the engine
s starting cycle of the st &%i@ig%m ‘e
V:E‘S::ifeh. :? - -.gug:?aiaueie starting valve,
Lo, Dov dess 3+-The-engine~control 16ver shouid be et in the CU-oUT
positioan,
4. Press the GROUND STARTING button and relesse 1t 1 or
2 sec. later,
224 crank the ' This will cause the starter~generator to spin the engine
dg fuel from the engine, Totor, K
Engine 4 ng o N 4 as follows: In 45 sec. after Pressing the GROUND STARTING button,
15 TUTE 2T the following switchoss MASTER SWITCH, STare. turn off the following switches: MASTER SWITCH, STARTING unITS,
APSERBURNER and CRARKYNG; disconnect the &round power supply source from
the aircraft mains ana stop the fuel booster pusps,

Mote: ldmitations to be observed when eranking the en-
- Bine_with the gy - ded4 apply to the ;xglna o
Very as well, ¢

0] vuz
u-nuuumemm:l 14 as wel

10. mmm_snm_nm._.m
Isaiters and Chareiss Syston wity
Sxyzep

The main flame igniter oxygen Supply systea should be
checked in the following manners

1e Charge the aircraft 0xygen bottle with commerciel
Wtrogea, Deliver the nitrogen via the charging connection
uatil pressure rises to the specified value,

——

0001-1
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~Hofier Deliver the nitrogen through a felt filter, 3. Sarry out the operations referred to in Sectioh 1,
. Install a -£8Uge-_with-a-neasuremont rangs oL 'Pter~I1I (Eagine Btarting), /
0'to 10 kg/aq.cm., for checking oxygen pressure downstream . Remove caps from the air release nesdles.
o s st i, B! 1 g gt e by et h 2 gt
3+ Connect the ground power Bupply source to the aircraft M’..;u; to_oheck the .,u?‘ﬂ'ml 1ine
. “
4. Open the cut-off valve of the oxygen bottle, 2
Se Bat the mmster switch in the GROUND STORAGE BATTERY
position; turn on the BTARTING UNITS switch,
6. By setting the OXYGEN switch (BKH ) 1n the CHECKING
““position, meas the a of the t

“alve, . b.nnd for 15 .“‘W
° 7. Remove the pressure gauge and install the service ¥hon starting the engi o, Proceed as is laid 4 in
osure, . . R —"
8. Coat the Yatnts of ths non-return valve, aircraft b ‘:h _ o yiess 5
2.
pipe 0n-88-well as the closure with neutral soap £ .
. b 808P fomn The checking of the engine on the ground after starting
Lor cheoking the Jolnts for tightness. . !
9. Set the OXYGEN switeh (EKN ) 1n the CHECKING position it for the first time should be performed as is instzucted
and discharge the nitrogen. in Section 3, Chapter IIX "Warning Up and Checking Engine
oot 1. Woen Sdschareing the nitrogen, check the joists.. 0PeTAtlon”, making use of the graph (PigJi)attached hareto,
for ug:nn-."f: bubbles show up, tighten up FARRING: Ir variations in the_engine TePefo” AT OXpPEri-—
the :Jo! Or reasseamble it, enced during the cnﬁn.'triu. subject the main
z.ﬁm&m;ot; iy °:f the n 1t fuel pipe line to £ shing,
Having blown the system with nitrogen, set all the awit 5. Engne Stoppios
ches to the initia) position, disconnect the The engine stopping should be accomplished as is laid
lupplyamfmmummumm.thomn dmznmmptn-nl. .
bottle as is laid down in the aircraft Instructions., After the engine comes to a standstill, check the o1l

M. Zixet Startioe of Eaeige level in the tank; add up o1l to the speciziea level, if neces-
sary (See Chapter II); add oxygen into the oxygen s~
Prior to starting the gine for the firat time, observe ¢ prer I1); " O ° surply

h ton as in the ipter.
the followings Garry out the operations emmeratea in Section "Fost-

1. Check operation of the hydraulic system controlling flight Engine Inapocﬁ.on". and inspect the filter of the ofl
the .1«.: Bnossle, u’dnuled ia Bection "Routine Maintenance PEp unit, as '1utruetod in Bection "Routine Maintenance
Pecforned. Every 50%5 Xours of Zagine Opsraticn”, sfter Pirst 5% Hours of Engine Operation™ (Chepter V),

2, MdJust time delay values (with regard to the Jot nos-
sle and fuel) of the afterburner unit, in
with the data presented in ths engine Service Io'g.

1
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Perform the tric) f11ght as inatructed in Chapter IV,
DISMANTLING OF ENGINE

1+ General Information on Bosine Processing

1. The purpose of the engine processing is to preclude
corrosion on the engine components and to Pprovide for safe
storege ind transportation of the engine, Therefore, the pro-
cepsing of the engines tomporarily kept away from service
ahanld hae sarwicd cus $oopsrly and in due time, making use of

pr dom strictly ‘complying to the res-
Feotive State Standards, 50 far as their physical and chemical
properties are concernsd,

2, A complete processing safeguards the engine against
corrosion within the period of 12 months, provided the engine
1s stored in a closed buud.lzg and is processed in compliance
with the "Proceasing I anylog the engine,

3. The engines in service are subjected to internal pro~
cessing providiog for a three-nonth storage periocd.

%, The engines in storage should be 1
once a month,

If some on is d on the 1
of the engine, clean the affected areas with fins grain emery
cloth (N0.180 = 220 ) moistened with 01, grind with I'(!ipaste,

ons™

visually

RS ._.‘.Q}‘-

l‘.'c». Sty i Y -
: =G o —
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6. Baving performed the engine processing, make a corres-
ponding entry into the engine Service Log.

2. Corrosion-Preventive Compounds

Por the internal processing of the fuel and oil systens
use should be made of oil MK-8, State Standard 64572-53,
Por the external processing of all non-painted components

of the engine use neutral petrolatum, State Standard 782-53.
Noteg: 1. Aa a substitute for trolatun, use be made

' dard 1015m00 b daition o2's b 308 o2 cerent

1549, with a on of 4 to 10% of ceresine, -
“'State Standard 2488-47.

2. A1 vo should be used
only in case they are free of moisture, If the oil
intended for ocesaing.!uﬁ.u to_contain moisture,
remove it by heating the oil to a tangglm' of
of 110 to 120°C, until any traces of th disap=-
poar from the oll surface.

S P{igf to'Erocossing the engine, check to see

18- e

pr cozply
to the ve State S
4, Reclaimed or used compounds should not be enploy-
ed for processing,

3. Internal Processing of Eqgine
The internal surfaces of the engine should be processed
in accordance with Appendix No,7 of the present Instructions,.

4. Dismantling of Engine from Adrcraft

Dismantle the engine from the aircraft using the following

wash with clean gasoline, and coat with P tive

_ ng of the ex 1 surfaces or the removal
corrosion should not be performed during rain or

ve only to clean and
dry surfaces having no paint coating,

5. When washing or processing the external surfaces of
the engine, as well as when deprocessing the engine, take care
to see that gasoline and pr dve co do not
8t on the wires, on the release Jet of the HP-210 pump start-
Ang fuel control unit, on the TCP~0T-12000BT starter-generat-
oryon the XHA-114 booster coils, or on the adjustment needles,

o SCRAY .
NO‘FQREION D‘SSEM .

1. Detach all sircraft pipe lines and wires from the en-
tine,

2. Remove the hydraulic unit controlling the jet mozzle.

3..Disjoint the aircraft,

4o Bring the trolley under the adjustable Jet nozzle.

5. Remove the telescopic ring and detach the Jet nozzle
from the afterburner diffuser.

Note: Having removed the jet nozzle, reinstall the hyd-
raulic control unit, *

6. Bring the trolley under the engine,

Detach the ensine attachment fittings from the mircraft;
wove the engine out of the enzine compartment, attach the
koigting device to the enzine and place the engine onto the
Packing case support. ' .

® '@ o
T - :

L

L
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7. Remove the tach » 011 trans.
mitters, as well as. other assemblies and units referred t& in
the aircraft. Instructicns,.-Iastall “the-auxiliary and service
closures and subject the engine to external processing.

5._Exgerpal Progessing of Eneine
The external processing of the engine consists in coating
non-painted components of the ongine with a thin layer of cop-
N

pr ive

1. Prior to hroceasing the engins, 71t special plugs
into &ll-open connectiuns ox €lose them with cellophane £ilm,

2, Wipe the external surfaces of the engine and after—
burner with cloth soaked 1n cloan gasoline, Dry the surfacas

. subject to proccssing,

3. Cost all external surfaces of the mstal nonepainted
parts as well as the internal surfaces of the after—

" burner with petiolgtum ( of with a mirture of aviation oil
MC-20 or y 0 10% of ceresine),
i with & brush or an atomizer.

Tor thinning P: ive » Petrola-
tun should be yreheated to 80 ~ 90°c, whereas the mixture
should be preheated to 60 - 70°C,

4. Wrap the enginé in 2 or 3’ layers of paraffin paper
and fit on a polyvinyl chloride cover,

€. Packlog Eneine in Shippige Cese

Having performed the external Processing of the engine,
attach the container with the single set of spare parts and
the aircraftecarried tools to the case support,

811de the upper portion of the case over the support,
install the end wall of the case, bolt them down to the sup~
port and apply the seals,

Chapter VIII

CARE OF ENGINE INSTALLED ON AYRCRAPT DURING
/e 2t AllD ON AIRCRAPT DURING

PARKING PERIODS
-Up to 30 dgyg. ¥ith-the-aircerft parksd for a perlod of wp
to 30 days, perfora the following operations once overy 10 days:

1. Open the access panels, remove tha -
from the air intake duct and the adjustable jet nossl
inspect, where possible, the external components of the engine
for corrusion, Treai the mreas affected with corrosion es is
iastructed in Section "External Processing of Engine”,

2. Start the engine; check its operation making use of
the chart presented in Section "Checking Bugine on Ground
prior to Flight"; check engine on at the rate
iog.

. 3« Stop the engine.
- 4. Close the access Panels, the air intake duct and the
Jet nozzle,

RARKING: 1, It is hibited to carry out the opsrations
- nt-rrﬁoeo ic Point 1 1in the open air during
2. Diziog the sarire 11 poriod the engioe fuel
. entire idle
R hn"ll_lhculd_b.Aﬂllod-'ﬁth f:ﬁl.

perform engine ng for a tk th 'age period, as
{8 instructed in Section "Internal Processing of Engine™ :(Chap-
ter VII).

[ K ) o
® ® GEcRET * !
. ~NO_FOREIGN DISSEM




Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1

&

ChapterIXx

M"%

' If some defects which cannot be corrected in the field
become evident in the courae of engine operation, Teplace the
respactive asseablies, units, or parts,

¥hen replaciag individual parts, assemblies and units,
'*mm*mmﬂ“brmrﬁﬁv’iﬁf “foreign objects from
f(indlng their way either into the engine or into the units
and pipe lines, All holes during ai 1y should
be immsdiately closed with auxiliary closures or cellophane.
The units and perts dismantled from the engine shomia bhe
processed not later than 24 hours after the removal,

The sealing and 8pring washers, as well as the locks of
the dismantled units should be Teplaced by new ones,

NARNING: When tnstalling the new units and assemblies,

g
attention to the arrows, indicati t
sg-euon of rotation or f1uid no:. ne the

The tightening-up of the mts (or bolts) of the flanged
Joints should be performed uniformly in a criss-cross manner.,
A successive tightening of the mts(or bolts) is etrictly pro-
hibited,

The threaded Joints of the units exposed to high tempera-
tures should be 1iberally coated with chalk paste { a mixture
of chalk powder with .oil ) Prior-to-the-instaliation of the
units,

Bolts yielding with difficulty during diszantling opera-
tions should be treated with kerosene,

Prior to dismantling the units of the fuel (or oil) sys-
tom, it is necessary to close the fuel shut-off valve and to
drain the fuel (or oil).

b
e e @ @ O

o &
"SECRET

e © © ©

| DUSBEM T

The units to be installed on the engine should be subject-
«d to external depr ng, When dsp ng the 1
surfaces of the units, the shipping caps and bushes should

-~ Bot-be-Temoved,

The shipping caps and bushes must be removed only when
installing the units in place.

¥hen turning off the nuts and caps, use another wrench
to prevent unscrewing of the coanections, .

After the replacement of the units or pipe lines of the
fuel and hydraulic systems, it is necessary to thoroughly
flush the respective units and pips lines ss im racpmmended
in Section "Flushing of.Pipe Lines"(Chapter VII).

The flushing procedure over, check the Joints for tight-
0ess with the engine running,

| BARNING: 1. Do not tighten up the Jointe 1f the nipe
— lines are exposed to the pressure of }iquid
or ZAS

2. When ;ophcing the units and assemblies,
- use.the .aircraft-carried-tools set,

The 1ist of the units and assemblies which may be replace
ed in the course of engine operation is presented in Appendix
.1,

The list of the parts to be substituted with new ones
when replacing the respective units and assemplies is present-
ed in Appendix No.2.

1. Replacemest of Pipe Lines
1. The replacement of the pipe lines can be carried out
only by the representative of the Manufacturing plant,
2, The pipe lines, fasteners, and locking devices newly
installed on the engine should be fabricated at the Manufactu-
ring plant,

2._Exteras] Tnspection of Pipe Linss
Erior to Igstallgtion
The pipe lines to be installed on the engine should be
b3 to 11 on to see that:
(a) the pipes are plugged and sealed;
(b) the colour of the paint coating is correct;
(c) the nipples on the flared pipes are capahle of &is=

—e--e @
: —NO--FOREIGN-DISSEM . - .
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placing within 10 to 15 ma '-lons the pipe, and the nuts are paper after the spirit evaporates, Repeat the above procedure,
capable of the same displacement on the nipple; if some oil stalns. are dstected on the paper,
-——(d)-the-mating-surfaces of "the plpes are free of burrs, 2+ Oheck the pips lines for tightness with the aid of
tches or other hanical 4 s pure dry nitrogen. For this treat the joints with a concen-
(o) the deflection radius of the low~pressure and high= trated neutral soap solution, The check completed, remove
pressure pipe lines is not less than two diametera of the " the remaining soap with a dry piece of cloth, and wipe the
pipe, respective places dry,
If tho pipes do uot comply with even one of the above JARKING: 1, Do not blow the pipe lines with conpressed
roquirements, they should not be installed on the engine. 2. “g'munﬂom and chaness in $2s con

in tks con-

<8 sod Fittines T _struction of the_reducing and non-retucn
3. mwmm Yalves of the axygen system must not be
—OxyEen Systen_ rho ayLY the Ous

dn tomer,
3. The pipe line ia to the
union

1
Aftar hiowing the pime line wi

PP Una m

SR come

The high-pressure and 1 P: ® OXyZen ay employ shod u“"gu.
steel piping of 4xt and 6x8 mm in diapeter; at the Manufactu- 4, ﬁ:: d.n:ln- u:ﬂ;}o p!.g;uil.iul ’?g;":f"
Tiog plant the piping is subject to special chemtcal treatnant e ;‘1';: i"“ﬂ:: soro %:: ina“:.c::: :, :h:‘
(degreasing and passivation). ) - ——raar:-:mtnm)fm-tb-u'dtume the

Pipe lines to be newly installed on the engine are not :ﬂg,nm'.,"m tﬁ:“‘" employed for “”’m’fn
subject to degressing or passivation, pressure in en system should be

WARNING: If traces of oil are detected on the joints, or Ef" a ;:;“’%::ﬁ;‘m s“‘..: :::J:qb, e
Af there is a suspicion that some fuel or oll ed against 011 mnd £ substances;
Bas found its way into the ftl.’:loﬂlbd'“ the | pressure gauge dials should bear the follow~

o Pipe to degreasing and pass; ne | ing ianseript: ont"0XYGEN, OIL IS DARGEROUS®™,

A, Despensine. Wash in sod bich solution | ». Lustalletion of Pige Ydnes op Eagine
oF in hot alkali solution at a temperature of 60 to 70°C. After
dosToasing wash the pipes first with hot water and then with Ul 1s carriea
cold water. Washing should be ished by a atp- out ::th the purpose of fitting the pipe to the engine coaff-
guration,
::: o: mld ﬁp;l.inltolthu mAter. The laner gurfaces of the Tlie pipe is.considered f£it for installation if:
B, m. iuh and keep the pipe for 20 min, at a (a) the clearances between the Pipe line and other lines

TOOR temperature in a solution of the following composition: ::: t:” (p° :":' °t':::u °W:::::“) '5": with the specifiea
chrose aahydride . . . . , . 150 to 160 gx/1it. 21 e temn fhan 3 Bn betweon pipe lines and not less

1furic acid (commercial) . 1.5 ngr than 1 mm between the pipe lines and . other cozponents };

After the passivation wash the pipe in hot ruaning water. ) (b) the pipe line is 5o installed s to £ause o stress~
Dry at a temperature of 2 to 100% uatil moisture is eonplo-' e8, and is fitted into the clips with a negative allowance of
toly 2 . ot over 1 mmg

1. Te inside of the oxygen aysten componeats veady for (c) the pipe remains in the initial position after the
iostallation alicild be trested with 10 ngr of clean rectifisd 7t of the joluts are turned off. '
spirit. The spirit issuing froa the Gomponents should be ap-
Plied to filtering Ppaper. Ko oil stains should be left on the

g @ —SECRET '
A ,','V‘No Foaﬁﬂqy ;"'Sf;‘"? _
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WARNING: 1. The grelimimu-y erection of the pipe lines
should be performed without usini tue yeuling;
rubber, the necessary clearance providing for
the installation of the sealing rubber being
taken into consideration when fitting the

2. Etgqisi;ﬂiction of the pipe from the union rnd
from the ¢lip nest should not exceed 1 zn,

(d) the places with stripped paint coating coinsidc with
ths clipa (for bonding purposes).

If the pipe is fitted into position with some difficulty
{requirements presented in Points 8, b, ¢ are not complied
with), it is allowed to bend the pipe at the point located at
a distance of not less than 75 mm from where the nipple is
soldered or welded; no subsequent hydraulic or X-rey tests are
required, The bending may be accomplished manually or by using
a special tool, .

_Notes The pine banding is performed aftar the pips is ne-
cessarily removed from the engine, the work being
to the repr ive of the Manufactu-
Ting plaat oniy.

When laying the pipes provided with telescopic Joints,
treat the surfaces to be connected with lubricant HK-50,
~ The threaded portions of the pipe line joints should be
treated with clean oil prior to sc-ewing them on,

When unlocking the pipe line nuts, see that the locking
lugs and strips on the nuts and pipes are intact,

Do not use the rubber and copper sealing rings again,

When carrying cut the replacement operations, use pipes,
fasteners, and locking devices fabricated at the MYanufacturing
plant only,

The fasteners should be fitted exactly in the same places
as before the pipe was replaced.

Prior to the replacement, blow the pipos with compressed
air and wash them with clean gasoline (exclusive of the oxygen
system pipes),

Do not put the Pipes in storage unless they arc processed,
The pipes should be plugged or closed with cellophane filu,

0038R00150014000
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The final erection of the pipe lines should be accome

, plished in compliance with the following requirements:

(a) the rubber ring should be free of ply separation,
scores or. cutsg

(b) the rubber ring should be fitted into the recess by
ssans of rod BU37-28; s

(c) the nut should be turned on the union manually until
it contacts the collar of the nipple; then the nut should be
tightened up with a wrench.

Notes: (a) tighten gs the flared joint by using a wrench

with a 120 to 160 mm long armg

{b) when tightening up the joints, hold the unions
of the mating components with a wrench;

(c) the flared joints may be tightened up four
times, after which the respective pipe should
be replaced; .

(d) lock the nuts of the pipe lines with brass and
steel (where ewnosed to high touperatures)

bln&;n&w ‘e having 0,8 or 1,0 om in diameter.

S. Units Replaced via Acoess Holes of Engine
Compartment

The starter-generator should be replaced using the fol-
lowing procedure:

1. Remove the cooling air delivery pipe from the starter—
generator,

2. Detach the wires from the starter-generator.

3. Release the locks (2 pieces) and back out 2 bolts of
the connecting ring, while supporting the starter-genmerator,

4, Remove the starter-generator from the engine.

A pew starter-generator is installed in the order reverse

i to dismantling,

Check to see whether the starter-generator has occupied
the correct position; if the position is correct, the cylind-
rical pin will enter the hole-provided on the flange of the
engine wheel case.

e e
SECRET T
NQ‘ FOREIGN DISSEM )
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Notes: 1, When installing the starter-nonerator, the quick-
sccanect ring should be so arranged as tc

allow the joint to be set in the horizontal

lane,

2. ghe starte: nerator cooling air delivery pipe
may be installed at any anrle, depending on ar-
rangement of the aircraft pipe lines,

3. The wire attachment block should be located at
an angle of 20° below the horizontal plane (at
port side, looking forward), .

Having replaced the stmer-genarator. crank and start
the engine, after which rum the engine for 1 or 2 min, at 88
to 90% r.p.m. to see that the generator is properly lsaded,

-Replagement_of HP=219_Fuel-
/
gbing Pamp_

The replacement of the HP=219 fuel Lr{gulutiug pump should
be carried out in the 23115 dequences

1. Unlock and detach control link 7(?1&»&5) from the fuel
Iesulating pump.

2. Renove the low~pressure sotor tachometer generator.

3. Remove the universal Jjoint shaft of the pump centri-—
fugal governor drive, connected to the oil acavenge puup of the
front support,

The universal Joint shaft is dismantled as follows
(Fig.19):

~ extract the spring rings

~ remove the plug;

= extract bush 10;

= -1loosen -the otraps on the rubber boot;

= take out universal Joint shaft 8;

= remove the rubber boot.

WARNING: 1, The installation of thc unive:rsul joint shafe
should be acco=plished in Lic reverse order of
disnantling.

2. During reassembly see that the universal joint
shaft enters the recess provided in the bush
of the ‘HP=-210 fuel regulating pump and the
recess of the drum incorporated in the oil
scavenge pump,

Check to see that the drum is properly engaged

with the pump, for which purpose turn the

low~pressure rotor If the eng-g]c'mem.
wi

ndanually.
is correct, the universal Joint shaft
rotate,

Llsssﬁ ..-. i . ‘. . °
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4. When coupling the drive of the centri. 'vernor
~of-the "Bgﬁmnsﬁol 1Tating eont'ﬁ:lp\s;:p scg—

cesd
37+189 contained in the s
No,5), If the ngllnm!l pin enters
in the fuel regulating pump, the
holes may be considered to be within the

The axial displacement of the universal joint shaft

-----should.be-within-0,8-to 3-zm;

After the HP=21) fuel regulatiag pump hes been installed
in position, adjust the position of the levera of thae NYP?- 18
control panel and of the 51?-21 ® fuel regulating Pump as is
instructed in Section "Adjustment of Engine Controla®,
Chapter X,

After the replacement of the fuel regulating pump take
the following steps: .

(a) flush the main fuel system as is laid down in Section
"Flushing of Pipe linea" (Chapter VII);

(b) deprocess the fuel Tegulating pump as is instructed
in Section "Deprocessing of Engine" (Chapter VII);

(c) start the engine in with
presented in Section "Engine Starting" (Chapter III);

Notest 1, .When starting the engine, it is allowed to per-
form mmngemnt:gn of fuel supply. i
2. With the engine running, check ti
‘for leakage. No leaksge should be

Adjust the following:

(a) engine maxigum TePel. a8 recommended in Chapter X;

(b) r,p.m. associated with the operation of the hydran=
lic decelerator limit switch, as is laid down in Chapter X;

(c) engine controls and acceleration, as instructed in
Chapter X;

(d) engine starting, as is laid down in Chapter X.

Perform the trial flight as instructed in Chapter IV,

@ SKCREY

:NO FOREIG
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eplacegent_of NYPT-19 Control 1

The replacement of the control panel should be carried
out in the following sequences
(a) detach the plug connectors of the control panel,
AP-3A transmitter, and P-1 rhsostat;
(b) disconnect the liak from the control panel lever;
(¢) unlock and turn out the bolts securing the control
panel; remove the control panel from the sngine;
(4) remove the JP-3A tranamitter, P-1 rheostat, and the
- lever _from the. control panel, 0
The installation of the new control panel onto the engins
- should be accomplished in the following manner (Pig.49):
1, Mount .the JIR-3A transmitter on the control panel, for
which-purpose:
ve cover X (Fig.58) where the transmitier isc to
be connected to the control panel; back out four bolts;
¢ (b) sot shaft 10 of the control panel in the zero posi-
tion (Pig.11)3
(c) mount the J[P-3A transmitter onto the control panel,
baving fitted a gasket under it. Secure the tranamitter with
bolts 7 and install locks;
(d) attach the
=873
() rotate the panel shaft in the direction of arrow H
uatil the transmitter slide shifts to the soldered portion of
the winding;

_Eote: As soon as the slide reaches the soldered poruon,
the rnhtmco of the winding stops changing des-
pite the slide movement,

(£) with the control panel shaft in this position, figures
‘107 = 109 of the disl should line up with the notch provided
on the casing.

Pasten the dial in this position by means of screw 23
2ock the screws with binding wire; i

tter plug to fixture

(g) rotate the control panel shaft in the clockwise direce ~

tion o line up figures 78 - 80 on the dial with the notch on
the casing,

50X1-HUM

With the shaft in this position, manipulate screw 13 of
the transmitter to adjust the initial movement of the trans- -
mitter slide in response to the clockwise tura of tho control
panel shaft (from figure 78)

Notes: 1. When the slide starts movi: the resistance of

the transmitter winding ch:gén in response to
the shaft turai pg
2. lluvim: adjusted the slide, lock screw 13 and
register the ‘fl value in the transamitter Cer-
tificate.

2. Install the lsver on the contrel panal, for whiol
poses

() tura the shaft in the clockwise direction and line
up the dial zero with the notch on the casings

(b) mount the lever over the aplined bush of the panel
shaft, at an angle of 53+1° (Pig.a0);

Note: The specified angle can be obtained by resetting
the lever over the splined bush and by dsuplneinc
the ipléﬁud bush over the splines of the control

el s
icasure the angle with the aid of a gauge.
and lock the lever.

Pasten

(e) turn the shaft in the counter-clockwise direction
and line up dial divisions 112 = 113 with the notch on the .
casing, With the shaft in this position, adjust control panel ,
stop screw 5 (Pig.26) so that the control panel lever flag is
tightly pressed against the stop screw.

3. Check to see whether the operating angles of the cone
trol panel cans agree with the limitation values presented in
Chapter I (perform the check with the engine icoperative,
using fixture Hl137-587).

If necessary, adjust the operating angles of the conml
panel cams, using the following procedures

(a) slacken screw 12 (Rig.38) of the control panel cam
to be adjusted; J

(b) turn screw 13 of the respective cam to adjust the
required angle of operationg

() the adjustazat over, tighten screw 12 and lock it
together with screw 13,

4. Mount the P~1 rheostat (Fig.49) on the control panel,
baving removed cover 3 from the latter (Pig.38). Tighten

NO FORE[GN DfSSEM

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001



ed Copy Approved for Release 2011/02/07 : CIA-RDP8

. ' . NO FOI
O om Aoy

lslililssﬂ\ g

0038R001500140001

P Y o e y i

screws 14 end lock them with binding wire.

5. Install the panel on the engine. Bolt it down and
lock, Couple the link to the control panel lever, fasten and
lock it. Attach the plug comnectors of the control equipment
to the J|P-3A transmitter and to the control panel.

Having installed the coatrol panel on the engine, carry
out the necessary checks and adjuastments:

(a) of the engine controls, as is laid down in Section
“Adjuatment of Engine Coatrols™, Chapter Xj :

"(b) of the Jot nozzie dlameter at the MINIMUM AUGMENTRED -
rating and at the FULL AUGMENTED rating, as is instructed in
Saction "Replacement =nd iijustment of Hydrauiic Gyiinders®,

Replacament of JP-34_ Transaitter

The replacement of the J[P-3A transmitter should be car-
ried out using the following procedure:

() remove the NYPT-10 control panel in compliance with
in Section "Replacement of

the r ons p
IYPT-]¢ Control Panel";
(b) remove JIP-3A tter from the panel.
The installation of the new transmitter and further ope=
rations pertaining to checking the engine controls should be
conducted in compliance with the instructions presented in i
Section "Replacement of [YPT-19 Control Panel®,

Replacement of P~1_Rheostat

. The replacement of the P-1 rheostat should be performed
as follows:
(a) detach the rheostat plug comnector;
‘(b) unlock and remove the screws securing the rheostat,
Remove the rheostat from the control panel (See Fig.49).
The installation of the new rheostat should be accomplish
od in the order reverse to dismantling, Purther operations P“J
taining to checking the engine controls should be carried olﬂ!
@8 13 laid down in Section "Replacement of [YPT-10Control '

50X1-HUM—

Beplacoment_of A0C- 14 Feed-Back Trazsaitter_

In case the feed-back tranemitter is found to be defec—
tive, the hydraulic cylinder should be replaced along with
the tter, The repl of the hydraulic cylinder
should de effected as instructed in Section *Replacesent and
Mjustment of Hydrsulic Cylinder” (Chapter IX),

Beplacement of BY-4F _Control Unit _

Tho control unit is replaced using the following' pro-
cedures

(a) detach the plug connector of the control unit,

Unlock and remove two bolts 8ecuring the quick-discon-
sact jointg

(b) remove the BY=4F control unit, teking cars
the shaft connecting pin,

Note: When dismantling the control uait it is allowed to
Temove the pipe lines and wires interfering with
the control unit removal from the engine,

Prior to installing a new control unit, set its shaft in
the initial position by rotating it about the axis, until
the key accommodated inside gha shaft occupies a position dia-
satrically opposed to the hole provided on the face of the
control unit (Fig.39). Set the shaft of HP-220 punp speed
tragsmitter 30 in the initial position, that is in a position,
allowing the notch on the tachometer generator shaft end face
to stop against the notch on the flange of the quick-discone
sect joint (the shaft should be rotated from the initial posi-
tion in the clockwise direction, if viewed from the flange
side); in this case (See Pig.26) the axis of the grooves
provided on the shaft for accommodation of the bush (for the
connecting pin) will set at an angle of 90° relative to the
reference pin on the flange of the HP-22¢ fuel regulating
map. Proceed with installing the units

(8) install the conmecting pia into the grooves of the
busk on the shaft of the HP~22¢ pump;

(b) install the key into the chaft of the BY-45 control
wit; the key should engage the groove of the bush of the

o suppors

. P22 pump;

INO. FOREIGN DISSEM |
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() £1it two half-rings of the quick-disconnect Joint
onto the flangess

(2) secure the rings with two bolts; lock the bolts;

(e) attach the plug connector to_the B¥-4B control untt,

After the installation of the FY-4B control unit, check .
the operation of switches CT, BIT , 500-1, and E00 -2 with the
engine running, watching the indications of the tester pilot ’
lamps and of the pointer of the high-preasure rotor speed in.

dicator,
Hotiqs The operating. speed of switches B00-1 and B0 -2
should be checked while slowly sh.ttung the engine
coatrol lsnr within the range of 50 - 80% r.p.m,

If- the og-speed-—val of-switches-0T,-BAT ,
B%0-1, and F00-2 do not sgree with the gpecified values,

prosented in Chapter I, adjust the switches as follows:
screw1S.and hinga off the

eontrol unit comes
ccatrol unidt cover

(rig.39)s
(b} unlock screw 8 of the respective cam and slacken it;
(¢) by turning screw 9, adjust the switch as is laid
down in Chapter 13

Hoter Ons turn of the switch cam screw will change the
64 peed by about 3,6% (with regard to the
unre rotor speed).

(6) the sdjustment over, turn in screw 8, lock it along
with screw 9 with wire, and reinstall the control unit cover,

!nghc.mnt of MUH-13IT _ Fusl Booster_Pump

The fuel booster pump should be replaced as follows:s

1. Detach the fusl inlet and outlet Pipe .lines from the
pp,

Hotes 'hn dismantling 11: is allowed to remove
the piping 1ntu-toring ‘h the procedure,

2. Unlock and back ocut 2 coupllns bolts of the quick-dis-
conneot Joint half-rings.

The installation of & new pump should be carried out in
the order reverse to dismantling; gasket 0253112 should be re-
placed beforehand,

The correct position of the pump is indicated by the cy=
linArical pin provided on the puxp flange; the pin ahnu:ld am'—
the hole on the flange of the engine wheel case.

50X1-HUM

After the replacement of the pump, proceed as followss

(a) flush the main fuel system as ia instructed 1n Beo-
tion "Flushing of Pipe Lines" (Chapter VII)j

(b) start the engine and check the tightness of the
pump delivery and suction lines,

Replacement_of Non-Return Oxygen Yalve

The non-return oxygen valve should be replaced using the
following procedures

(a) unlock and turn off the nuts securing the pipes which
deliver oxygem to, and carry it from, the valve; back out the
bolts fastening the walve strep;

(b) remove the ‘non-return valve from the engine,

Prior to installing the new non-return oxygen valve,
blow it with compressed commercial nitrogen. Do not wash the
walva

Note: The commercial nitrogen should be delivered via a
felt filter to remove hard particles and moisture,

The new non-retura valve should be installed in the order
reverse to valve dismantling., After the valve installation,
check the oxygen piping ( upstream of flame igniters) for
tightness of the joints, using commercial nitrogen at a pres-
sure of ? = 9 kg/sq.cm.; prior to delivering the nitrogen, treat
the joints with the neutral soap solution, as is instructed
in Chepter VII,

WARNING: When installing the valve, follow the recommen~—

dations presented in Section "Replacement of
Pipe Lines",
Replacement_of HP-220 Punp Regulating Needls
(the needle beilig parked with one collar made with the
electric etcher or with digit 2 and one yellow strip on the
housing)

The regulating necdle should be replaced in the following
manner:

1, With the engine running at the maximum Tating TePeRe—;
measure the air pressure in the pipe line delivering P'2 to'
the afterburner governor.

2, Detach the au lines from che regulating needle.

3, Unlock and turn out the bolts securing the strap which
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bholds the needles to the bracket; remove the regulating needle
froa the engins,

The new noedle should be installed in the reverse order
of dismantling,

4, Having installed the new nsedle, restore the original
air pressure in the line hnms.og‘l"z to the afterburner go-
vernor, by manipulating the regulating needle with the engine
Tuoning at the maximum rating r,p.m.

With the needle turaned in the counter—clockwise direction,

Pé will i $ when the needle is turnsd through
1 division, the pressure will change by about 0,008 kg/sq.cm.

_Notept 1._m_nmnﬂ.m presented_in Points1 and 4 should
carried out undu- the same outside air tem-
ature conditions,
pnuun P2 has not been measured prior to
renoval o? gulatin
&

Phlp of ‘thi
3. !‘hc :gmo head should sot pro gct above the
tightened-up mat by more than 0 23 mm.

Beplacement of HP-22¢ Pump Barostatic Limiter

) Hpedle

(the needle being marked with two collars made with ths
electric etcher or with digit 1 and a blue strip on the hous=
1ng)

The replacement of the limiting needle should bo carried
out in the following mannsri:

1. ¥ith the ecgine running at the maximum rating TePeme,
Beasure-the air-pressure in the line delivering 1’5 to the ba-
Tostatic limiter of the HP-220 fuel regulating pusp.

2, Detach the air lines from the barostatic limiter needle,

3. Unlock and turn cut the bolt securing the strep which
holds the noedle to the brackets remove the needle from the
engine,

The installation of a new needle should be accompliahed
in the reverse order of dismantling,

000.0.

50X1-HUM

Having installed the new needle, restomsthe original air
pressure in the line delivering P'z' to the barostatic limiter
of the HP=22¢ pump, by manipulating the needls, with the en-
gloe TUNNing AT the mAXimue rating r.p.m.

With the needle turned in the counter~clockwise direc-
tion, pressure Pg increases, and vice versa,

#ith the needle turned through 1 division, the pressure
changes by 0,008 kg/dq.ca,

1. It ssure has not been measured prior to
fovees p::lovu of the barostatic limiter needle,
oarry out the adjustment after u.wnnu the

new nasdls se is'laid down in Sscticn "Beplace-

is laid dgwn in Ssution "Hepl

ment of. nr-pzc Ruel Regulating
sent Oh.g:

2. needle -A should not piro oat above the
tightened-up nut by more than 0 23 mm,
Beplacescad of Afeabyract Trari I x:aus an_mmuﬂﬁ

_Aizcraft (See Pig.37)

The C3-21/15 spark plug should be replaced using the
following procedures

1. Fasten the adjustable jet nozzle on the support of
a special trolley.

2. Unlock and tura off two muts securing the quick-dis-—
connect joint between the diffuser and the jet nozzle, Extract
the bolts, remove the fuel collector and the halferings, atter
which' move the jet nozzle aside.

3. Unlock and detach the following pipe lines and wirss
from the diffuser casing:

(a) two pipes delivering fuel to the afterburner fuel
manifoldss

(b) pipe connecting P, (static) to the HP=22 ¢ fusl regu-
lating pump;

(c) afterburner wire running to the C3-21]5 spark plugs

(d) pipe delivering carburized mixture to the flame igni~
ter; ’

(e) pipe delivering air to the flame igniter,

4, Unlock and turn off six muts holding the fuel collecte
or to the 2-nd stage nozzle diaphragu~to-diffuser joint; remo=
ve the fuel collector,

‘Cecdr -

2 NO” FORﬁlGN DTSSEM
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5. Unlock and turn off the nuts of the bolts ueurlng
the diffuser; remove the diffuser,
t When extracting the bo].tl holdi, do-n the diffus-
_m:  Sxtrastl nc og o 8
el
pe
z- four bolts secur:

the places for installing the
nsd bolts which serve for fasten-
nes on the diffuser:
the brackets;
b} six bolts for the fuel collector;
©¢) oge bolt for the bracket mounting the after-
‘burner fuel pipe line,

6. Unlock and turn off the nut holding the busbar to the
sperk plug.

7. Unlock and tura out the spark plug with the aid of
& speoial wreach (contained in the group set of spare parts).

The installation of the new spark plug, the afterburner
diffuser, and the adjustable jet noszle should be accomplish-
ed in the order reverse to dismantling.

St 1 g Lisltng, o than e 1t e
’f thes to an angle of S to 1 {from
poeition vhu'- tho mta contact the flange).
2, When fitting vering P,, replace
copper sukat 025;1;’ 2 (1 pice e), 4

Check the diffuser for correct installation by the posi-
tion of the notch provided on the noszle diaphragm casing;
noraally, the notch should line up with the centre dot on
the diffuser flange.

Ina Jointed af the wider collar of
the adjustable jet noszle will fit into the wider groove of
the half-rings, whereas the narrower collar will enter the
Tespective. groove of the joiat,

When installing the diffuser pipe lines, lock the muts
of the Joints with the aid of wire 1X18H9T, having 0.8 mm
in aiameter, State Standerd I'OCT 5948-50 (hardened).

After completing the operations pertaining to the
replacement of the (3-21J5 afterburasr spark plug, check the
operation of the engine, with the adjustably jet nozzle fasten-
od to the trolley-mounted frame (at any of the engine ratings).

Prior to turning on the afterburner, check the pipe
lines which have been subjected to dismantling and reinstalla-
tion for tightnees, for which purpose:
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(a) deenergize the KHA-114 afterburner booster coil by
dstaching the low-~voltege plug comnectory

(b) start the engine, after which shift the engine cont=
rol lover to the PULL AUGMENTED rating position and keep it
therefor 0,5 to 1.0 min.g

(c) if no leakage shows up, attach the plug connector
to the booster coil and check the afterburaer for proper con=
trollability, as is lald down in Section "Checking of Engine
o Ground prior to Plight".

(to be performed with the hydraulic control unit dismantled)

The 1 of the af hydraulic cylinder
shouid be cerried oyt in the foliowing manner:

1. Remove the hydrailic unit coatrolling the adjustable
jJt nozzle, for which purpose:

(a) detach the hydraulic pipe lines from the hydrsulic
control unit and di the plug from the feed-
back transmitter;

(b) unlock and rexove six pins securing links 3 (Bn
1ig.a5) to the adjustable jet nozzle casings

(c) release struts 3 from the eyes and remove the hydranw
lic control unit (three hydraulic cylinders along with the ,
®oling casings, flap ring 10, and load-carrying ring & with
sx links 3),

2, Remove the casing of the cylinder Ub be replaced,

3. If possible, measure the projecting portion of the

, tylinder rod in.each of the two positiens (MAXIMUM mnd FULL

AIGUENTED) for which purpose:

(a) the trolley hydraulic pumps;

(b) connect the hoses,contained in the aircraft-carried
tools set, to the hydraulic control unit and to the aircraft
connectionss

(c) connect the ground power source to the aircraft mainsg

(d) turn on the following switches: AIRCRAPT-GROUND STORAGE

MITERY, APTERBURNER, PROCESSING (in the K position),
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Set screw H on the afterburner control unit in the
BIOCKING CUT-OUT position, turn on the switch EMERGENCY BN
GAGEMENT OF TWO-FOSITION JET NOZZLE;

(@) set the engine control lever in the MAXINUM rating
position and in the'PULL AUGMENTED rating position. Wnile
Procesding in this menner, measure the projecting portion of
ths hydraulic cylinder rod,

Should it be found impossible to take the above measure-
menta, make use of ths walu ned while zsasuning the
rods of the sound qnnddu (taking the mean value),

After cartying out the above measurements, disconnect
the ground power supply Eourcs fTom the aircrait mains,

4. Release pressure from the hydraulic system.

Se Unlock ud detach the pipe lines from the cylinder to
be replaced.

6. Un!.oc!‘ the nut of the bolt holding the hydraulic cy-
1linder to lond-cln-,yins ring 4, and hydraulic cylinder fasten-
ing pin to flap ring 10,

Extract the bolt and the pin, and remove the hydraulic
cylinder.

The installation of a new hydraulic cylinder should be
carried out in the order reverss to disaantling.

Adjust the rod travel of the newly-installed cylinder in
the MAXINUM and PULL AUGMENTED raticg positions so that it
agrees with the respsctive values obtained on the replaced cy-
linder (in case the measurements wers carried out), or with
the rod travel values of the sound cylinders (proceed as in~
structed in Poiat 3 of this Section).

Check the hydraulic cylinder rods for synchronous travel,
for which purpose shift the engine control lever several times
from the MAXINUM rating stop to the PULL AUGMENTED rating stop.

Ho difference in the travel values is permissible.

The misaligoment of the ring during the rod travel should
not exceed 7 mm_at intermediate augmented ratings and 1.5 =m
at the full augmented rating.

Hoter m m is checked for misalignment by usi
mgmjceﬂng portioua of tl

the rod
three lmlnnl!.c eynndu-n) mmm

ulllu'
tion values %ot
the-synchronous

IGN DISSEM
;e :

0038R001500140001

Should it be necessary, perform the adjustment of the rod
travel by manipulating screws 5, springs &, and the synchroniz-
ing valves (Pig.48); prior to carrying out the procedure, sla~
cken nuts 6, The tightening of the screw of the right-hand syn-
chronizing valve spring (See ?4g.50) will cause the rods to
open the jet nozzle flaps at a higher rate. The tightening of
the screw of the left~hand synchronizing valve spring will
cause an accelerated closing of the jet nozzle by the cylinder
rods,

Check- the - time- period—within-which-the-hydraulic cylinder

shift from the MAXIMUM rating position to the FULL AUGMEN-
TED Yating position aod backwards, as 1s instructed in Section
"Routine Maintenance Performed Every 5015 Hours of !lgiu
Operation™,

If this time period does moL agroe wilh the specified oaw,
carry out the ad of the sy zing valves (Pig,50)
with the aid of flow restrictors I, II and III,

Ao increase in the capacity of left-hand synchronising
valve flow restrictor I will cause the rods to close the flaps
within a shorter time period, and vice versa. '

An increase in the capacity of right-hand synchronising
valve flow restrictor II will cause the rods to open the flaps
within a longer time period, amd vice versa.

Having completed the final adjustment of the cylinder
rods, install flow restrictor III with a capacity specified
in the chart attached, where 01 and 02 are the capacities of
the flow restrictors of the left-hand and right-hand synchro-
aizing valves respectively.

llaving completed the above procedurs, disconnect the trol=
ley-mounted hydraulic pumps froa the hydraulic system; discon=
nect the grouad power supply source from the aircraft mains,
turn off the EMERGENCY LNGAGEUENT OF TWO-POSITION NOZZIE switch,
and install the hydraulic control unit on the engine in the
reverse order of dismantling.

After the instellation of the hydraulic coantrol unit,
check to see whether the jet norzle diameters conform to the
values presented in the Service Log, proceeding as followst

1. C the trolley hydraulic pusps to the
eircraft,

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001



Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1

50X1-HUM

2.%Mmmm“r-mulm-mthm
mains,

3¢ Bet the engine control lever in the MAXIMUM rating po.
sition and measure the jet noszle diameter (see that the
€9 - 70° division of fhe control pasel disl lines up with the
nmmMonmmiu). >
' nmmqmeumumnmmmmm.
TED rating stop and measure the dismeter of the Jot noszle
( in this case the 74 = vs‘uvmonumeumnm1un
ahould line up with-the-doteh-on-the-gasing)s

5. Shift Uhe engin® control iever 45 S%s FULL AUGMENTED
Tating stop and measure the jet nossle dismeter ( this should
canse the 112 = 113° diviaion on the control panel dial to lim
nuﬂmmm«unmmxu. whereas the engine
Goaixol iever shouid tightly rit against the FULL AUGMENTED
rating stop).

Adjust the Jet noszle digmeters, if necessary.

Jigtay The Jjet nossle dismeters nwuu 2irst od,
Hl‘lﬁ dianeter at this ngfns“ femie 30'
m nosale

will cause &
in the dismster at the MINIMUM Am
The m nonh uuﬂ:u- should be edjisted in the follow-
ing mannars I
AdJustment of_Jet lon).o Dismgter st FULL_AUGMENTED
Rating,
1. Mjust the jet nozile diameter as followst
(a) set the engine control lever in the FULL AUGMENTED
nmmunmmmmmmmwnm
SITION JBT NOZZIE switchs
(b) release pressure in the hydraulic systesm;
(e) slacken locking bolts 18 (Fig.s7) retaining hydraulic
cylinder shanks;
(4) turn the hydraulic cylinder rods to obtsin the requir~
od jot nossle diameter.
. mmwmnuqmmmmuoehu-um
tion (locking forward) will canse the jet noszle diameter to
increase, and vice varsa.
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One turn of the rod will change the Jot noszle diameter

wy -.bmt 20r 3m,
t 33.'33: m:%;ctﬁl‘!%:m.u“ eyun&nn
through the same angle,

Having 1 the ad s tigh up
locking bolts 18,

2, Check the hydraulic cylinder rods for Proper projece
tion at the beginning of the FPULL AUGMENTED rating nctox-.

_. —proceeding as followss - -

Set the engine control lever in a position in which the

107 = 109° division on the control panel dial lines up Iith
the notch on the control panel casing.

Note: mn mrting the m::sm- control lmr, ncch the

arlindar

With th. engine control lever in thism poutl.on. the rods
of the hydraulic cylinders should set against the mechanical
stop,

(o) In case the hydraulic cylinder rods set against the
mechanical stop before the engine control lever reaches the
specified position, turn screw 10 of the P-1 rheostat
(Pigs 36, 40) in the clockwise direction to adjust the hydrau= -
lic cylinder rods so that they set against the mechanical atop
as soon as the engine control lever attains the required posi-
tiong
,(b) If the hydraulic cylinder rods stop as soon as the
‘engine control lever reaches the reguired position, turn on

" the EMRRGENCY ENGAGRMENT OF TWO-FOSITION JET HOZZIE. switch.

This should oot result in changing the hydraulic cylinder rod
projection value,

If there is a change in the projection of the hydranlic
cylinder rods, turn screw 10 of the P-1 rheostat in the coune
ter—clockwise direction to adjust the rods so as to ensure
a full projection of the rods at the @iven position of the so=
gine control lever,

Hote: Having checked and adjusted the full projection ot
the lvdnune nyundar rods, turn lcrn 0
direction ugh




B
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check to mee that the rods 4o not move when the
-engine control lever is shifted within the range
of the FULL AUGMENTED rating sector.

Adjustment of Jet Nozzle Diepeter at MINIVIM_

AUGMENTED Rating_

4, Set the engine control lever in the MINIMUK AUGMENTED
rating position.

2, AMjust the jet nozzle diameter to the required value
by turning screw 16 (F1g,16), Turning the screw in the clock=-
wise direction will cause the jet norzie diameter to increase,
and vice versa.

WABNIRG: When adjusting the jet nozzle diameter by mesns
.of loueu:s n:u thﬁt the axial displacement of
. ::ﬂv Eﬂo\lld not ox:nd 2 ma “du::” val
direction (as compared to screw projection value
“H  registered in the Certificate of JP-34
transmitver).

If the jet nosrle diameter fails-to be adjusted by turn-
ing screw 16 within the specified range, the adjustment pro-
cedure should be caryied ocut as followss

() set screv 16 in the initial position;

(b) turn screw MO of the P-1 rheostat(Fig.16) to adjust
the jet noszle diameter to the required value.

Turaing screw H¢ in the clockwise direction causes the
Jot nozzle diamster to inorease, and vice versa.

WARNING: 1. Eﬂ‘u

-and to udam; the

. 16,
2, After checking and adjusting the jet nozzle
at the umﬁ'mﬁnm rating,
he rods do not move when
the engine control lever is shifted within
the range of the MINIMUM AUGMENTED rating
sector,

-:imu the jet mozzle diameter with
u:id screw MO, Jﬂo not fail to check X

50X1-HUM

_Adjustasnt of_Tet Nozale Dismster st MAXIMUX
. Bating_

1. Bet the engine control lever in the MAXINDM rating po-
sition.

2, Turn mts 11 of the hydraulic cylinders to obtain the
required diameter of the jet nozsle (Pig.47).

Turaing aut 11 in the clockwise direction will decrease
the jet nozzle diameter, and vice versa., One complete turn of
the mut will change the Jat noszle dismeter by 2 or 3 mam,

_.The adjustzent procedure over, lock muts 11.
WABNINGS 1. Tt:r:':i: x:. i 11;‘:;: ihe -mqﬁlu- Fingy
thro tho :same angle.
n adjusting the jet nossle diameter,
tained in the 1 120 set:

The aljustment povoedurs
amount %0 4 = 6 '8Q.CR, X
Changes in jet noszle diameter at the maximum
rating do not affect. the diameter of the rt
noszle at the MINTMUM AUGMENTED and FULL AUG-
MENTED ratings,

The ad P d over, the trolley-
sounted hydraulic puzps and the ground power supply source
from the ajrcraft; set the switches MASTER SWITCH, AFTERBURHER
and PROCESSING in the initial position set scres Hon the
afterburner control unit in the BLOCKING CUT-IN position and
rezove the fixture for tbe measuring jet nozsle diameter
( B37-575).

No reference has been made in the present Instructions to
the replacement of other units and asseablies, the procedure
being rather simple since it does not involve engine dismantling.

6. Units Replaced after Dismantliog Eogige
from Adrcraft
Replagement_of 0i1 Pump Unit
The o0il pump unit should be replaced in the following man—
ners
1. Remove the JIT3-1 high
tor,

rotoxr

PR

. []
o o &gt
: NQ'FORE'I?N Dis

hr
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24 Dotach the oil inlet and outlet lines,

Hotey 5: t:l tgl.lw l::li r:::v d:ho pi; lfnn interfering

3¢ Relesse the plate locks and turn out four bolts Lfaston-
ing the 01l pump unit.

4, Remové the oil pump unit,

5« Install a new oil pump unit in the following sequence:

= use a depth gange to measure the distance betwsen the
face of the driven goar Mud and the face of the dismantled o1l
eap ualt, with an accuresy of U.7 mmy

= remove the driven gear from the oil pump unit to be re-
Placedy :

= install the driven gear cn the new oil pump unit;

-u‘mthndlﬁmobot'unmouwnpmthnm
the driven gear hud as ia recommerded shows, I $he zizs obiain-
od does not agree with the sixze of the dismantled unit, ensure
the Tequired aise to an ascuracy of 0,1 mm by replacicg calib—
Tated rings Ho. 0243033 ( & set of 12 rings differing in sise
by 0,1 am)s .

= lock the nut fastening the driven gear (lock 0243151),

Furtber installation of the new oil pump unit should be
accouplished in the order reverse to disaantling.

Be sure to fit in a new gaske. (No, 253184),

Having installed the new oil pump unit, check the oil
pressure at all ratings up to normal (as indicated by the pros—
sure geuge); after running the engine for 1 or 2 min, at the
Dormal rating, see that no 01l leakage shows up on the oil pump
unit flangs, If the oil pressure does not agree with the speci-
fied limits, : the Y adjust a8 is laid down
in Chapter X,

Beplpgepagt_of Combustion Chanber Flame
Zeniter

The following procedure should be used for the replacement
of the flame igniter:

1s Unlock and turn off the nuts securing the shielded
wires; dstach the fuel inlet pipes and the oxygen delivery
Tipes from the flame igniter,

bt -
N

O _FOREIGN DISSEM : -

50X1-HUM®

2, Rolease the plate locks and turn out the flame igniter
sscuring bolts, .
Prior to installing a new flame igniter, it should be de-
processed with the aid of clean gasoline applied by a brush,
The installation of the new flans igniter should be pexrforasd
in the reverse order of dismantling,
WARNING: 1. m.:o g‘t‘: -'ﬁ'u“ of e;:. g:n igniter mecur~
2, Install the CIN-4-3 spark plugs in
£lame igniter with the heln of a t

;;:éngh:.r:z?h, to prevent damage to
Prior o installing the engine on the aircraft, check the
oxygen piping joiats for leakage using the following procedures
- treat ?ha Joints of the oxygen systea piping subjected
to dlamantling with neutral soap solutiony
= connect the cylinder containing commercial nitrogen to
the engine non-return oxygen valveg

= deliver nitrogen iato the oxygen system piping and check
the joints for tiﬁm:un.
WARNING: 1. M en pressure should bs within 7 -

(L)
2. bgnné of the soap solution is allowed.
Having checked the oxygen piping Jjoints, disconnect the
aitrogen cylinder from the non-return valve and install the
ongine in the aircraft,
Replacenent of Prony Support Ol Scavenge
Eusp
The replacement of the front support oil scavenge pump im

carried out in the following manner:

1e Remove the IIYPT-19 control panel sa8 recommended in the
Tespective Section of the present Chapter; remove the low-prese
sure tachometer generator,

2. Detach the oil inlet and cutlet pipe lines,

Hote: It is allowed to remove the pipe lines interferi
with the pump dismantling. e

3. Remove the universal joint shaft of the HP-21® pump
ceatrifugal governor drive as is instructed in BSection "Replace-
zent of HP-210 Fuel Regulating Pump™ below,
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%, Back out the bolts securing the half-rings of the
pump quick-disconnest - Joint,
5. Oarefully resove the pump; support the pump when
Temoving it to avoid bending the drive coupling shaft,
Install the new pump in the roverse order of dismantling:
mxm;mtmiuthmm. it in a new gasket,
Having installed the new puap, start the engine and check
the pipe lines subjected to disnantling for leakage.

Eeplacseneut of HP-229 Fusl Regulating Pump

(the pump 18 to be replaced complete with the BEY-4F
control uait)

To replace the fuel Temuletisg pump, proceed am foiiowai
1. Detach the fuel and air 1ines; detach the plug con=
nactors froa the EP-228 pusp and from the BY-4B control unit.
Hotes: (a) It is allowsd to remove the Mpe lines Smeas.
= foring with the pusp dismant! .
(b) Do n:g change the. position of the regulating
olun::ﬂ o; the n,odlu for releasing pressur-
2. Release the locks of the bolts securing the half-rings
of the quick-dtsconssct joimt.
3. Back out the bolts while supporting the HP-220 pump.
4. Remove the fuel regulating puzp from the engine,
5. Xaostall the new fuel regulating pump in the reverse
order of dismantling.

Hote: The Ang 1ine of the quick-disconnsct joint riog
should be positioned vertically. g

6. Having mounted the fuel regulating pusp, install the
engine in the aircraft,

~of BF:226 Juel Begulating Pusp

1. Install instruments for moasuring the following charace

' teristics:
() r‘.p.__- fusl pressure in the pilot manifold (pressure
&auge from O to 100 with division value of 0.5 kg/sq.cm. )}
(®) !’..‘-'- fuel p in the af manifold
Sauge from O to 100 with division wvalus of
0.5 kg/sq.cm, )y

50X1-HUM -

-107 -

(c)ré--um-mnumpzpon-unmumeo
the afterburner fuel control unit (pressure gauge froa O to
6 with division value of 0,02 kg/sq.cm. )y .

(4) P = air pressure in the pipe line delivering air to
the barostatic limiter of the HP-220 pump (preasure gauge
tron O to 6 with division value of 0,02 kg/sq.cm.)s

(0) n, - speed of the high-pressure rotor (HCT-2 tacho-
mter indicator)

(£) P, = gas prossure aft of the turbine( pressure geuge
froz O to 6 with division value of 0,02 kg/agwom.).

Connect tester Ri37-587 (contained in the airereft—car-
tied 1120 sat:) to the main plug ecznecior,

Set sero delays on the afterburner control unit ( with
rgard to fuel ard jet nosszle),

2. Start the engine and check the speed associated with
operabion of cams GT and BAT as instructed in Chapter IIX,

3. While smoothly -shifting the engine control lever, check
the speed associated with operation of the limit switches
501 and E00-2 (as indicated by the pilot lamp of the tester),

4. With the engine running at the miximm rating, measure
characteristics Pf.p.‘., Pl B ny and B,

5. Turn on the afterburner and check the.afterburner ignl-
tion by the indications of the tester pilot lamp.

The afterburner ignition system should operate within 7
.12 sec, ( on of the el hing on the
EP~220 pump and of the afterburner valve limit switch marking
off the specified time period).

If the-above time period is less than, or exceeds, the
permissible limits, perform the Recessary adjustment bty choose
iag proper flow restrictor 18 (Pig,26). The flow restrictor of
1 smgller capacity will cause an increase in the time period
vithin which the afterburner valve opens to its full capacity,
wd vice versa,

€. With the engine running at the augmeated rating, measure
the following characterisvice: Pr_p'.., Pr...-., l’é, 1’5, P“

v and e

4 e e e .00 %chkr- .
: o 'NO FOREIGN DISSEM =
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No E,G)RE'S'KN1

The of the
than those of the maximm rating:

(=) fuel pressure in the pilot manifold o oby 0,5 -

1.5 kg/sq.cn,

() speed 2, b7 0 = 0.7%

(c) gas temperaturs aft of the turbine . . by 5 to 15°C

In case the dife the 8 of the aug-
mented and maximum ratings is less than, or exceeds, the spe-

' eified values, cexry out the adjustaent of regulating needle
P (narked with one collar made with the elactric etcher; or
with digit 2 and yellow strip on the housing).

Turning the nsedle in the counter-clockwise direction
will increase the fuel pressure in the pilot and afterburner
Banifolds, as well as the gas temperature aft of the turbine,
and speed o,y and vice versa,

Zuk88i e If the fusl pressure in the afterburaer fuel

'8Q.0m,, the adjustment
G ?‘ Ruui’d be carried out
sure ian the afterburner mani-

rating should be lower

wgéednrc pressure P
oxceed pressure F! ;Ubg.z ﬁhq.cn.?
Ihna-l Pe.

o
7. Mjust the needle of the barostatic limiter of the HP-

229 paxp (with 9y 5y 8mounting te 100%) to a pressure
determined in accbrdence with the following formulas

B 20,02
P, stat + —vgg- B
2 - Xg/8q.cm.
K 736
where K/is the coefricient of the ratio between pressures
lenl!s “indtnm-ndon the ground:; :

=

DISSEM. ...

o
- 109

1.30x736 956.8

P3 altitude P3 altitude

PS altitude

aft of the compressor
sating (o, ; ,=100%);

50X1-HUM _

j

(zm of mercury) ia determined from the cha-/
racteristics of the barostat entered in the Certificate ot
the HP-229 pump (for fuel consumption of Q3650 Ht/mr);

Pz stat (kz/sq.cm,) 1s the static pressurs of the air
with the engine running at the IAXMII

B, (=m of
aoment of -d:hutu_nt.

Notes: 1. Turning the barostatic 1i;
countlx'-c‘ 1ockwi,
rassa in

'Y) is the P c

4il Gliange b
it be necess 12
needle (ia the e oe.d

o
first find the “ogn“;.ot

gulatfng ne

odle
of the barostatic 1imiter ne
sure difference determined,

and close the respective connections,
After the replacement of the

B . %echer -

NO FOREIGN.

vith an accuracy of 0,5%,

Y O

nce betwee:
and P2 at 100% r.p.m, mth-nupr: the re-
with a subsequ

at the '

operation),
n ssures P,

ad Justment

o
¢ for the preg-

The adjustment Pprocedures over, remove the iostruments

HP-22¢ tuel Tegulating pump,
Perfora a trial f1ight and register the 8, and n, T.p.n. values
with the engine Tunning at the sus-

tained FULL AUGMENTED rating (at 21ying Mach mimber range of - -

1.24 = 1,35 and B equal to 11,000
Hotes: 1. Having adjusted the regulat:

Justment of ti:‘

= 13,000 m.),

needle pass
barostatic 1imi-

as is latd 4
2 é“on.l lown in Point 7 of the

g out the adj

arryi. of the
ed rating, make allowance for the tachometer

iodicator error
tive Certificate,

After the final adj

gin compliance with the Tespec-

of engine
Wugmented rating,

. Chapter vII,

!

DISSEM
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The replacement of other units and asgeablies (after
dismantling the engine from the aircraft) is not delt with
in the present Instructions, the replacement pmodnrgu aot
involving any particular difficulties,

Chapter X

ENGINE ADJUSTUENT

The following adj
ia the course of engine operationt

1+ Adjustuent of idling ratiog r.p.m, -

2, Adjustment of oil pressure,

3. Adjustment of engine acceleration,

4+ Adjustment of engine starting.

5e Adjustment of maximm TeDole

6. Adjustment of the HP-210 pump hydraulic decelerator
limit switch and of the BY-4F control unit limit switches,

7+ Adjustment of engine controls,

8. Adjustment of afterburner control unit time delays,

Se Adjustment of high-pressure rotor maxizum ToPolly

The engine delivered to the Customer should have all its
adjustment elements locked and sealed,

B 1. o oy the Saeine Beinaring " (et
are correct,

2. To odbtain s.t;abh e:gun characteristics due
ring the adjustment , the positions of the
ive sent sleaeats shoaid be
tnrni:m ‘thex ‘in. Should it be WM
to turn out an adjustment element
angle, n it through: 03
Plus 190 -and then Fura it 18 through 180°,
f the ad tnent element has some
Positions (1eicated oy "siiers, hats 2o, fixed
out the element so that the muaber of clicks
gzggucod should correspond to the angle of

Whenever completing the engine adj on the
lock and. seal the Tespective ad justrent elements. The st of
Points subject to locking and sealing is presented in the
Appendix, '
HARNING: 1, When operating the engine, it is allowed to
change the position of the following ad just-
meat-elements:-- - S
" =ad justnent screw of the HP-22¢ pusp maximum

carzied out

237

o
s

& &l <

NO

FOREIGN DISSEM
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{Eine Faties ~oBoh. adgustaont screw
- rai T.f.m, a t 8
o :2";".," n:.u . J:: n:n (n)

- 2 mun g] »
-,!Pahg_punp_tud-bnkp;ln x-:fen tgr;

- gP-."Q puzp hydraulic decelerator flow ro-

3

= 18% and 2nd branch pressure inc: imi-
tor flow nsmotorgr (nf’-ev ronse

- AU rating stop of the R*-Z‘l. pusp

lever;
=adjustment screw of the HP-210.pump hydro-
! 51‘:"’“"'“ eont:::giq fuel ©
- puzp s el control unit
- starting fuel cont':gl uait air jet; ferews
= HP-220 pamp afterburcer valva fiow rebtricton;
=~ 01l pump mv,ﬁh%uc valves
= screws of the LV-4b control unit limit swit-

- ® pusp Tegulating needle;
- BP22¢ barostatic limiter needle
- screws dO and 180f the Py !!‘.ee:ta:.‘
The .position of other adjustment elemeats
be ch only by the representative o¢
acturing plant,
tments-perfornsd on the HP-21§ ana
pusps should be duly reflected in the
Certificates, Ail adjustment performed on the
:ggn;o;hnnld be registered in the engine Ser-

1., BN

The 1dling Tating r.p.n. should be checked and adjusted
after warming-up-ths engine for 1 or 2 min, at 88% rop.m.

Before the adjustment procedurs the notch on the flag
of the HP=21 ¢ pump control lever should be located between
the notchos provided on the idling rating sector and on the
pump dial, Shift the engine control lever im both directions
-within the range -marked off by the 1dling rating sector not-
ches on the dial of the HP-219 pusp, to check the idling ra-
ting sector for Proper setting, If the idling rating r.p.m.
associated with the upper notch differs £from r.p.m. associat-
2 with the lower notch by more than 1,58, further use of the
HP-219 fuel regulatiog PuEp on the aircraft should be discus-
sed with the representative of the Manufacturing plant,

8hould it be Becessary, carry out the adjustment of the
14ling rating r.r.a2. in the following manner (Pig,24):

1o Unlock idling rating slide valve screw 11,

9 ® :
P i NO FogaEIQN |DISSEM

et - .

NPT N L

50X1-HUM

~s <arn screw 11 so that Lo cause the idling rating
Tepae LO reach the value referrod to in Chapter I,

£vtegs 1. Jith screw 11 turued In tho elockwise direc—
tion, the ldlins rating r.p.m, will decrease, |
ce versa, One turn of the screw wili
¢ idling rating r.p.z. by 2,
rating rep,n, should be adjusted in
ce with the chury jreccnted in Fig,

i | bein: duly ta':cn into consideration),
with Che. Hil=24-°T and  [CP -CT=12000BT units
under load.

3. lock scrow 11,
Shiculd be conducsed uaing
the followinz toole nnd
1. Side cuttin; nljer
Fliers C31-22:,
Safety wire {(brass},

: sdctment of Cil
“he adjustment of the ofl proc.us uld be performed
in case the oil puup unit is replaced oc in case the oil prege
suce drops below tie specified level,
Note: o 0il uregcure drons bty more than 0.5 kg/3q.cn,
the vernis.idlc level, further usc of the ea=

nould be di d with the rep tive
of thc Lanufacturing plaat,

The followin; procedure chould be used, when adjusting
the oil pressure:

7. Unlock the shauk aad the unmion nut of the reducing
valve,
. 2. Turn off the shaak union nut by 1 to 1.5 turns, taking
care to nrevent the reducing valve shank from turning,

3. Adjust oil pressure to the required value by turning
the shank,

Hotes: 1, Turaing the shank in the clockwise direction
will cause oil i)rezsm-e to increase, and
versa, One complete turn of the chank will
chaore the oil pressure by:1 kg/sq.cm.
To provide ease of access to the oil pump unit *
reducing valve, it ‘s allowed to detach Lhe
of the el z ¢ starting

P.
fuel valve,
4. Tighten up the union nut, taking care not to allow
turaing of tLe shank; lock the nut ana the reducing valve
shank,

® e o 0o 0 o
o N R
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‘The above sdjustment procedure requires the use i tue
following tools and parts:

1. Side cutting pliers C31-204,

2. Pliers C31-226,

3. Jrench B137-08

4, dreach Bl37-I3

5. Safety wire,

3._Adjustment of Engine Accelcration

A complete adjustment of the engine acceleration is done
at the ﬂnnufuctummv plant. However, an additional o end
of the en;une accoleration is allowed during cogine o’ﬁ ration
on the airc~aft in casc the rate of the engine acccleratmn
fails to agree with the specified values presented in
Chapter 1,

The tiwe of the en;ine acceleration from the idling
ratiog r.p.a, and from the automatic fuel supply ninimum Loty
to n4 =100 is rosulated by adjusting the pressurc increase
liniver .au Lle hyaraulic decelerator by cloozin; proner flo
restrictors. An increase in the capacity of the flow restrice
tors will cauce a decrease in the acceleration tiaze, and vice
versa,

The time of the engine acceleration troa the idling -at-
m; rep.m, to n1~100:- is affected mainly by the adjustnent of
the pressure increase limiter, whereas the time of the engine
scceleration from 0,285% (autonatic fuel sup:ly mirimum TeDPal.)
to n,=100% 1is affected by the adjustment of the hydraulic dece-
lerstor,

e 2 fa‘:iu‘”‘eg‘i':‘:.§°3:§§§2§;‘.‘?o§b§i‘iipiicﬁﬁiﬁ'f
of the BP=-21 ¢ atin; pump, smoothly
accelerate tho nnaine 8 qr 16 times to r,=85 -
m p:ﬁi' to starting the uldus:m:nt pro: adure.
ter and the hydraulic d.ocalerntor.

The engine acceleration is -adjusted with the aid of the

following elements (Pir,24):

(a) pressure increase limiter 1st branch flow restrictor
27, which affects mainly the first stage of the engine accelc-
ration (from Pf.p_n._a kg/aq.cm, to 271 kg/sq.cm., 18t

branch); )

e o 'e @0 o @
. @

vy o wrree]

-15 -

(b) pressure increass limiter 2nd branch flow restric-
tor 26, which mainly affects eh’o second -m- of the eagine
scteleration (from P, Dol 22741 kg/sq.cm, to 4052 Xg/sq.cm.,
2nd branch);

(c) feed-back flow restrictor 15 (incorporated ia the
regulator), which affects mainly the third stage of engine
scceleration (from Py, . =40%2 kg/sq.cm. to 100% TPl )

(d) hydrsulic decelerator £low restrictor 25 which influ-
ences the rate of engine acceleration from n1-85$ to u1-10°!.

In case the enzine parameters fail to agree with the spe-
¢ified values, carry out the adjustment proceeding as follows:

1. Connect the pressure gauge (80 - 100 kg/sq.cm,) to the
wnion on the pilot manifold,

Z. Weasure ths r“.. prossure in the pilot manifoid with

‘ the ‘engine running at the idling rating.

The fuel pressure in the pilot manifold should amount to
2131 kg/sq.cm,

3, Chock the time period withia which the pressure in the
pilot manifold (with regard to the pressure incroase limiter

. 15t branch) increases from Pt. ._.zzz Xg/3q.cm, to 26 kg/sq.cm.}

this time period sbould be aq\nl to 3.6 sec,

$ proceeding as is-laid-down-in Point
S R R T e
th ral 8t
}3:};': P; h-" ng kg/sq. o (3‘1’3
rpany e limiter
the ssure increas
2 o% Seaneh Taow re ui’i': tor should not be less
/QP—‘P-;:.S:;::A —~of the-flow restrice"
tors uaod on the aircraft amounts to 40 -

- e
3. '}he 1n:lt1-1 rise in the pnot fuel
X 2.5 -3.::.
be checke

mnitold should not exceed 2
4, The o; 1"1 imuu
o
:d}.-::u:lel osau:- l.ot fuel manifold

to 18 = 1 lq.c-. h: slowly mﬂﬁtm on—

gine contro.
- 2 sutt- em engine mtrol lever
h“” rating: position, and m-ruu the
fire °!trrpnh f :the -suronx'n

ol
ﬁr:ﬁ" ﬁ maxious g;u:ubh time p.rlod i

NO fOREIGN DlSSEM i
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required for the engine acceleration, and thi

capacity of the first branch flow n;erictorn

::::::: tz 'ﬁhcu.eg:ién..cﬁha"eu; of pressure

° Te o the 18t
reduced to 3,0 ng. raich) say be
4, Check the time of the engine acceloration from the

1dling rating to 100% r.p.m. which should agree with the data
presented in the Chart (!15.]]). The readings should be taken
at ny=99%.

WARNING: If the total time of acceleration fails to agre
with the specified dltll while the time of the °
enzine sanaler: with regard Vo the st branch
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Se Oheck the time of the pressure increase in the pilot

fuel manifold, with regerd to the 2nd branch of the pregmrs
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capac. range of the aulic dece-
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= 90 cu.ca/ain.
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6. Check the time of the engine asceleration from
8 Popelts YO 400% r.p.n.y take aleo the time resdings as soon
¢ the engine picks up 99% r.p.m.

The time period ghould be within 8 to 11 sec. In case the
gtual time period fails to agree with the apecified data,
gjust the engine acceleration by choosing a proper flow res-
zictor for the hydraulic decelerator.

WARNING: 1. The cupncimlnsc for the feed~back flow re-
- strictors s ,}a e ﬂgun 150 = 300 cu,cm/min,

When utins the facd-back flow restriec-
tor-b! restrictor of a smaller capaci-
ty; check the mavimum engine r.p.m. in accore-
dance with the recommendations presented in
Point 4 of Bection "Adjustment of Engine Ma~
ximum R,P.M." below,

7. Having completed the adjustaent procedure, check the
zsine sccelarations

(a) from the idling rating r.p.m. to the maximua rating

TePolle

(b) from ny=65% to the marimum rating r.p.a.

The engine acceleration should be checked by quickly (wi-
3in 1.5 to 2.0 sec,) moving the engine control lever to the
squired position,

The time of the engine acceleration should agree with the
nlues presented in Chepter I.

WARHINGS After the replacement of the flow restrictors

ia the e 0f the acceleration adjustment pro~
cedure, flush the HP-219 fuel regulating pusp as
ie 1aid down in Section "Flushing of Pipe Lines®
(Chapter VII).

Having checked the engine acceleration, check the accele~
ation time margin in the following mannert

= bring the engine speed to maximum and keep the engine
funning at this rating for 1 or 2 min,}

~ reduce the engine speed to the idling rating r.p.=. and
7o the engkine at this spsed for 1 min.; accelerate the engine
0 85% r.p.m, and check the time of the engine acceleration
% the maximunm rating.

In this case the time period should not differ from that
%asured as indicated in Point 7 (b) by more than 2 sec.

In case the difference is-greater, consult the representa=
dve of the Manufacturing plant as to further use of the EP-219
%el regulating pump. '

e
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Note: The difference between the two time periods o
exceed 2 sec., provided the time of accelerat; on
is within the specified range (Chapter 1),

The acceleration adjustment procedure completed, detach
the pressure gauge for measuring fuel pressure in the pilot
manifold; f£it in the service closure,

WARNING: In case the engine acceleration is accompanied
an excessive increase in the gas teuwperature
aft of the turbine or by s 8hift the en-

gine control lever to the CUT-O position,

after which locate and correct the trouble,

Por carrying out the above ad justrent procedure, the fol-
lowing tools aad parts are required:

1. Pliers C31-226.

2, Side cutting pliers C31-204,

3. Screw-driver,

4. Safety wire,

5. Rod.

6. Wrench Ei137-10,

4._Adjustment of Engine Starti

The adjustment of the engine starting is carried out in
case the starting procedure does not conform to the require-
ments referred to in Chapter I of the present Instructions.

The adjustment procedure is carried out with the engine
started from the ground Power supply source.

Starting adjustment elements are as follows:

4. Starting fuel control unit spring acrew 3 (Fig.2s), af-
fecting the 15t staze of the starting procedure (up to n2=18 -
21%). .

With the screw turned out, the time of the engine accele~
ration within the 1st stage increases (resulting in a decrease
of the gas temperature aft of the turbine), and vice versa.

2. The jet for the air release from the membrane chambe:
of the starting fuel control unit (P15.23) which affects the
2nd stage of the starting procedure (at n5=18 ~ 215 and above).

A Jet of an increased diameter will cause the time of the
engine acceleration within the 2nd stage to increase (result-
10g in a decrease of the gas temperature aft of the turbine),
and vice versa.

The engine starting is adjusted in the following sequence:

® 1 se8rer-
. +NO fQRElGlfl DlsSFM

1. Check pressure of the atarting fuel, The starting fuel
pressure should be 20,2 kg/aq.cm.(with the starting fuel tank
wt preasurized and with voltsge amounting to 2542 ¥),

If the pressure value obtained does not agres with the
specified pressure range, carry cut the necessary adjustment
bty manipulating the screw of the starting fuel pump reducing
velve, With the screw turned in, pressure increases, and wice
wrsa. .

2. Check the position of the flag of the HP-21# fusl re-
ulating puzp (on ths pumn dial) when 2288155 She engine coa-
trol lever in the IDLING Tating position. The pusp flag should
be 2 b the aot: marking off the idling ratiog
sector, Adjust the aircraft link, if necessary.

3. Fit in a pressure geuge (0 - 80 kg/8q.cm,) to measure
pressure in the pilot fuel manifold,

4. Start the engine. and warm it up at 88 - 90% r.p.m. for
1or 2 min,

Note: The engine starting be accomplished with the
fuel supply reguutod“:umub.

S5¢ Check the idling rating r.p.a. on the warsed-up engine,
The idling rating r.p.m, should be within the range speci-
fied in Chapter I,
If necessary, sdjust the idling rating r.p.m. as is laid
down in Section "Adjustment of Idling Rating R.P,M." of this
' Chapter,
) 6, Check the fuel Ppressure in the pilot manifold, with
the. engine running at the idling rating.
The fuel pressure ia the Pilot manifold should be equal
% 2121 kg/sq.ca.

WARNIRG: The adjustment of the fuel
manifold should bde perfo:
screw P.K,

8sure in the pilot
with the aid o
7. Start the engine automatically 2 or 3 times.

Note: When starting the engine, follow the Trecommendations
of Chapter IIX,

8. ne the range b the "cold” and "hoé' stale
lng 1imits while turning the starting fuel, control unit screw
Mt or in; this range should be equal to not less than 1.5 turns

D,

® o o o o o o 'y
v Wty S
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of the screws, This done, sat the starting fuel control unit ia
the intermediate position,

" " "

Bt SIS Sl of 1okt et e

the -cmug procedure after the replacemsnt of
the HP-210 fuel regulating pusp.

After completing the sdjustment procedure, remove the
pressure gauge for measuring pressure in the pilot fue) mani~
f0ld,-and -plug  the respuctive uniong attach the plug coanoc~
tor of the electromagnetic oxygea supply valve,

The above sdjustment procedure is cerried out by employ-
ing the following tools and parts:

1. Fliers 031-226,

2, Bide cutting pliers C31-204,

3e Screv-driver EN37-569,

A. Bafety wire,

S. Bat of jets 370Mps,

Se 8 B PM

The maximum r.p.m. of the lowspressurc rotor should be
within the range specified in Chapter I, The maximum r,p.m.
should be checksd after the engine 1s warmed up, with the
engine coatrol lever in the MAXIMUM rating position,

Hotes: 1. Prior to starting the engine, see that the en—
e o s the correct position
68 - atrol panel dial),
See that £ the flange of the HP-210
is above the 6th notch on the dial.
2. adjusteent of the TeP.m. 8hould be
gzrtam by luug a reference tachometer in-
cator capable o giving readings within the
glg: of 90 - 105% r.p.m. with an accuracy of
““"°If a reference tachomster indicator is
ot available, it is allowed to perfora the
adjustment use of the aircraft tacho-
meter indicator; in this case the engine speed
,Should not exceed 100,58, Allowance shouid be
asde for the actual error of the instrument .,

2hs adjustaent of the maximum TePem, iz accomplished by
manipulating fuel regulating pump decelerator acrew 8 (Fig.2u4).
With the screw turned im, the maximam r.p.m, increases, and
vice versa, '

The adjustment of the mximam Tep.B. should be carried
out as followss

50X1-HUM
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1. Unlock and turn off the cap of the hydraulic decelera=
tor screw,
2, Unlock hydraulic decelerator screw 8 and manipulate
the screw to obtain the required maximus TePels
Hotes: 1. One turn of the screw will change speed By
2, It the h-mmg‘or the screw by 2 turas will
fail to adjust the muxi ToPeBe to a value

mum
of 100=0, ~the HP-210 fuel regulating pump
should ba replaced,

3¢ Check the maximum r.p,m. after the adjustment proce-
dure is over, for which purpese rua the sagine ab n,:??rﬁ and
shift the engine cuntrol lever twe or thres times to the MAXI=
WUM rating stop.

4. Check the HP=210 fuel Tegulating pump for excessive
maximus r,p.s. due to variations in the amount of fuel deli-
vered into the engine; to accomplish this, proceed as follows:

(a) detach the plug from the el e
valve and from the limit switch of the HP~229 pump afterbur-
ner valve;

(b) check the difference in the maximum T.pons values
with the engine control lever set in the MAXIMUM rating posie
tion and in the FULL AUGMENTRD rating position, N

The difference in the maximum Fe.p.8. Yaluss should not
exceed 0,5%,

Notet The maximuam r.p.m. value in either case should
not exceed 100,58,
If necessary, adjust the maximuam T.PeM, With the
aid of screw 8,

Should the difference in maximum TeP.m, values be in excess '
of 0.5%, replace feed-back flow restrictor 15 (Fig.28) by a
flow restrictor of a greater capacity (by 20 - 30 cu,ca/min,)
Notes: 1. The maximum peraissible capacity of the feed~
back flow restrictor is mot to exceed
.

N Tep. the feod-back flow restrictor,
check "the engine scceleration from the A4,
rating r.p. to the
tions in t
variations

5. The adju
screw 8 and the cap.

The following tools are required for carrying out the
above adjustment procedures

¢ 0 0 0 00 Uil e
- . . , “O‘FOREIGN DISSEM
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1. Wrench 1 37-509,
2, Pliers 031226,

3.81d¢ outting pliers 031-204,
&, Bafety wire,

6o Adjptmeny of Ryiraulic Deceleratop Iimit Switoh
mt_munmms_sm

1. The speed associated with operation of the limit
switch of the HP=21$ punp hydraulic dscelerator should be
checked with the ald of tester M 37-587 (act 1:20) with the
engine control lever amoothly shifted within the range of 0%
to the maximum r.p.m.

The pilot lemp of tester B 37-587 mhould 1ight up as
800n &5 low-pIossure roter speed n, reaches 981%.

If the actual rotor speed differs from the specified
value, perfors the following ad justments

= remove the cap from hydraulic decelerator switch adjust=
ment screw 1 (Pig.28);

= release the locking mut, taking care to hold the adjust-
®mont screw of the hydraulic decelerator awitch against turningg

= manipulate sdjustment screw 1 to obtain the required
speed of operation of the limit ewitch,

With the screw turned in, the 8speed increases, and vice
versag . . )

o owodef The Hiate om, TLa L Shasee the operatie

~ tighten the locking mt while holding the adjustment
screw from turning, and install -the cap.

2. The operating speed of the cams of the EY=4F control
unit should be checked and adjusted as is laid down in Section
"Beplacement of BY-45 Control Unit’of Chapter IX,

7. Adduatzent of Epsige Coptrole
The adjustwent of the engine controls is carriéd out after
the replacement of the HP-21¢ fuel regulating pusp or HYPT-1¢
control panel,
The adjustment of the engine controls is performed at

50X1-HUM
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the expense oft
(s) changing the length of link 7 (Pig.d0);
D owet 55 sEpune the ror ot poles’ sadesens
to the shackle,
(b) changing the.position of the 1ink shackle in the
groove of HP-21¢ pump lever 2,

Notea: 1, When adjusting the leagth of link
! and m%l:fu of the shackl

5"tadlilag 11k 9 %0 the-loves of She AR310
we;.oe-mummmw
When adjusting the sogiae controls, eansure the foiiowing
arrangesent of the levers of the control panel and of the
P28 fusl regulating pompe
(a) with flag 4 of the pump set against the CUP-OUT etop,
the zero of the coatrol panel dial should line up with the
notch provided on the control panel casings
(b) with figurea 67 - 68 on the control panel dial set
against the notch on the control panel casing, the notech on
the pump flag should be located sgainst the 6th notoh on the

. pump dlalg

{c) with figures 72 - 73 on the control panel disl set
against the notch on the control panel casing, the notch on
the pump flag should be located beyond the 7th notch on the
puap dtaly

(d) with flag 13 of the control panel set sgainst the
FULL AUGMENTED rating stop, the notch on the pump flag should

; be located beyond the 7th notch on the pump dial.

The adJjustment procedure completed, check the followiig
pointst .
1. Control panel limit gwitches for proper operation (ma=
king use of tester Bl 37-587, with the engine at standstill),

Make sure thatt

(a) liningeup of figures €7 - 68 on the control panel
dial with the notch on the coatrol panel casing should cause
operation of cam KII;

00 00 0 @ Y fpr- . g o

+: O, FOREIGN Pl&smﬁ |
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(v) lining-up or figure
ddal with the notch on the
operatios of cam B3C;

(e) lining-up of figures 99 ~ 101 on the
dial with the notch on the control panel casi
opsration of cam %,

2. The engine control oystem
is 2aid down in Seotion *Routine M
5025 Hours of Kngine Operation®,

3+ After the replacement of the IYPT-
22 w21 a5 of the jP-34A transmitter and Paq rheostat, check
and, if nscessary, adjust the Jot nozzle o that 1ts ddumoter
should change deponding on the travel of the engine control
lnnxj; proceed as 15 instructed in Section "Replacement and

Adjustment of Hydraulic Cylinder™ (Chapter IX),

8 72 - 73 on the control punel
control panel casing should cuuse

control panel
0g should cauue

for proper functioning ag
aintenance Performed Every

10 control pane}

8, 44,

£200t of Time Delays in KAV-131 after or

Songrod Unie

tioa" (Chapter III),

Provision is aade in the design of the afterburner cont-

rol uait for time delays (with regard to the jet nozzle and to
fuel) ranging from 0 to 2 sec,

To establish the Tequired time delay values,
sary to set the slotted 8crews of the afterburner
12 the respective Positions (Pig.33).
rature drop aft of the turbine,
tine delay value with regard to the jet nozzle or to decrease
the time delay value with regard to fuel, and vice versa,

Notes: 1, Change

— 1n.:“".‘;.ez.é213.‘,"Se‘.‘;3"qu?5‘.‘§§n€"€‘élﬂo€°m§§£’€§§ﬂ

2. In case the afterburner cutti =1 -
ed by a doudle pop, decrease go gi:: ;:g:;pan.l
value with Tegard to the Jét nozzle or increase
the time delay value with regard to fuel,

it ia neces-
control unit
To reduce the gas tempe-
it is necessary to increase the

| @SE@RET.
FOREIGN DISSEM -

NO
|
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9. Adjugtmont of Nigh-Proso Rotor mum R, PN

The ‘adjustment in carried out in case the maximum TePoly
|(|2) value during flight fails to agres with the walue BpcCi=
:fied 10 Chapter I (103.5 « 0,5%).

i The adjustment procedure io carried out as follows:
| 1. Unlock and turn the cap off ncrew 8 incorporated in
the HP-22 @ fuel repulating puap (P1g.26).

2. Manipulate screw 8 to adjust the maximum T.pem. value
s recomuended in Chupter I, The tightening of the ncrew will
ause the muximum r.p.m. value Lo increase, and vice versa.
fae turn of the ncrow will change the operating apeud of the
rp.2. limitor by 1,78,

3+ The udjuutment procedurs over, lock screw 8, inatall
o Gap and lock it.

Noto: Muximum :ipeed o, 18 determined by a drop in speed

a: with the l'lfp_ht Mach number increasing; in

8 cuase spoed n, ahould be coustant. This r.p.m,
value corrosponds“to the actual maximum Tepem,

1

value,
4. Porform thu triul flight for checking maximum opeed e
WAINING: Once every 10%2 hours of engine operation, chock
the high-preasure rotor r.p.m. (na) b‘ flying
the aireraft at maximum Mach numbér, The above
check muy be omitted, in case tho maximum PePals
vialue has been reported to be normal with the
aircraft flylog at Mach numbers below maximum,

Should it by found that the maximum r,p.m. value fails
%0 agrec with the specified value of 103,5 - 0.5%, perform the
sdjustment procedurc ay i3 inatructed in the present Scction,
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Chapter xI

_EROBABLE YROUBLES AND METHODS OF THEIR
= S OF THEIR

CORRECTION

Cause of trouble Mothod of correction

1. _Starter 1s t rly s e
mﬂh:l L T,pem, is below
Insufficient voltage acrose starter Check storage batteries

terminal for proper change;

boost-charse or replace the batteries, if neces-
sary

Measure temperature of electrolyte. The tem-
perature should be equal to 25 - 5%, Heat the
storage battery, if noz:eamnz-,yl

Check "storage battery-to-starter" circuit
for current leakage

Check "storage battery-to-starter"” eircuit

WiSSIa NOT3¥04 ON

Cause of trouble Method of correction

Tor proper COIIEICE!I check !‘O!IIEMCG of the cir=

cuit, which should amount to not more than
0.003 obm ‘

If the above checks fail to detect the
trouble, replace the starter-generator

2 Maln Dilel falls Yo be igaited in enzine
(a) Btarting fuel fails o be supplied Check: : .
into engine = tank for presence of gasoline; replenish the
tank, if necessary
= pipe lines for leakage of gasoline., If
leakage is detected, tighten up outs, replace
gasket or pipes
Flush the gasoline line, as is laid down in
Chapter VII of the present Instructions
Check electromagnetic atarting fuel valve for
Ppropesr operation, for which purpose:
= detach the plug connector of the electromag-
netic starting fuel valve
= supply voltege to terminals 1 and 2 of the
starting valve froa D.C, power sources rated at
27V . .

50X1-HUM
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Cause of trouble

Method of correction

(b) Starting fuel pressure is too low
(pressure is less than 1.8 kg/sq.cm,, with
vhe tank not pressurized), or too high
(pressure exceeds 2 kg/sq.cm., with the
tank not pressurized)

Presgure should be checked after cut-
ting in tumbler switch STARTING IN AIR

(c) Igaition systen is detfective

= close and open terminals, to make sure (by
clicks produced) that the valve'operatos normally,
Replace the valve, if necessary

Check voltage across the plug connector of
the electromagnetic starting fuel valve., The vole
tage should amount to not less than 22 V ( at the
beginning of the starting cycle)

Measure pressure of the starting fuel, Start=
ing fuel pressure should amount to 2%0,2 kg/8qeCme,
with starting fuel fank not pressurized

If necessary, carry out read justment, as in<
structed in Section "Adjustment of Engine 8tarting”
(Chapter X) : '

Beunure_ voltage Across- the plug connector of

IHP -10-9M starting fuel pump (in case stm.l;:xg
fuel pressure is too low), At the beginning of the
starti.g cycle voltage should amount to not less
than 18 V . .

Check storage battories for proper charge,
Boost-charge the batteries, if necessary

Cause of trouble

Method of correction

(d) Main fuel fails to be supplind
into engine.

Check ignition system wires and connections

for proper coandition.
Measure voltage across booster coil low-voltage

Plug connector. Voltage should be equal to not less
than 12 V

Should it be found necessary, replace the boos=
ter coilsand check the low=voltage circuit

Check position of the aircraft fuel systea
cut-off valve

Flush main fuel systesm as is instructed in 1
Section "Plushing of Pipe ldanes" (Chapter VII), §
Make sure the aircraft booster pump operates nore 1
mally by checking fuel pressure upstream of HP-21¢@
fuel regulating pump. If the defect persists, pro-
ceed as follows:

=~ connect & hose to the nnion for measuring
pressure in the pilot manifold

= crank the engine after setting the engine
control lever in the IDLING rating position.

Fuel should run from the hose 16 to 18 sec.
after button BTARTING is pressed, 50X1-HUM
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Cause of trouble

lletl_zod of correction

If no fuel issues from the hose, it is neces
sary to check fuul delivery of HP-219Q fuel Tegulat=
ing pump, for which purpose tura the screw of the
starting fuel control uait spring all the way in
and crank the engine again, with the engine control
lever set to the IDLING rating position or further
forward .

If fuel fails to show up in the hose, Teplace
HP=21¢ fuel regulating pump

3. Starting cycle exceeds specified time period

(a) Starter-generator fails tio spin
engine properly

(b) Engine controls are out of adjuste
ment: flag of HP-21¢ pump lever stops below
idling rating sector when engine control
lever is set in IDLING rating position

(c) Insufficieat main fuel supply at
starting

(d4) Electromagnetic valve controlling
additional fuel supply at starting is
defective

Proceed as is laid down in Section I of this
Chapter

Adjust aircraft engine coatrol system so that,
with engine control lever in IDLING ratiog position,
flag of HP-21¢ pump lever is located betwean the
notches made on the idling rating sector

Perform adjustment of the starting procedure
as 1is instructed in Section "Adjustment of Engine
Starting”(Chapter X)

Check electromagnetic valve as recommended in
Section 2 (Point "a")of the _Present Chapter, Rapln-
ce the valve if necessary

' Cause of trouble

Method of correction

4, Engine starting is accompanied by rumbling
gqd sharp rise of gas temperature
ALt of turbige

(a) Flag of HP=21Q pump lever stops
above the idling rating sector when engine
control lever is set in IDLIMG rating posi-
tion

(b) Too much fusl is delivered into
engine at starting

(c) Air blow-off valves fail tio open

Adjust aircraft engine control system so
that, with engine control lever in IDLING rat-
ing position, flag of HP-21Q pump lever is loca-
ted between the notches provided on the idling
rating sector
Perform adjustment of the starting procedure
as 48 laid down in Bection "Adjustment of Engine L
8tarting” (Chapter X) W
Check valvea for proper operation and correct
the defect

So_I31ige ratiug r.p.m. 48 %oo low or Yoo high

(a) Tachometer indicator is dofective or
its calibration is disturbed

(b) Engine controls are out of sdjust-
ment: with engine control lever seti in ID=
LING rating position, flag of HP=210 pump
lever is located abovu o below idling rat-
ing sector

Recalibrate or replace the tachometer indi-'
cator

Adjust engine controls in compliance with
Section 3 (Point "b") of the present Chapter

50X1-HUM
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Cause of trouble Method of correction

Ad just 1dling rating r.p.m. as is instructed
in Bection "Adjustment of Idling Rating R.P.M,
(Chapter X)

Check electromagnetic valve as instructed in
8ection 2 (Point "a") of the present Chapter

(c) Fuel delivury is too high or too low,
at idling rating

(a) Elochﬁlﬂgutic valve controlling

additionsl fuel supply at starting on ground
is out of order Replace the valve, if necessary

(e) Electromagnetic valve controlling Detach plug connector of electromagaetic valve
udd.ltionlj. fuel supply at startiog on ground |and check idling rating r.p.a.
fails to be deenergized If idling rating r.p.m. value agrees with the

: value presented in Chapter I, it is necessary to

check the operating speed of cam BAT as is instruct-
ed in Chapter IX.
If adjustment of 1dling rating r.p.m. is found
to be impossible, replace HP-21Q fuel regulating

pump
6. Low-pregsury rotor meximum r.p.m. (g,)
is too low

Check engine control lsvers (in aircraft cocke
pit) and flags (on levers of HP-21Q puap and NYPT=
10 control panel) for correct position

Should it be found necessary, adjust aircraft
link or engine coantrols

(a) Plag of HP-21 9 pump lever is below
notch 6 when engine control lever is set in

UAXIMUM rating position

s b

Cause of trouble Methcd of correction
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(b) Tachometer indicator is defective or Recalibrate or replace the tachometer indi-
its calibration is disturbed cator

(c) Maxisum r.p.m. 18 insufficient or is Adjust maximum r.p.a. (o;) as is laid down
out of adjustment in Bection "Adjustment of Maxizum R.P.M." (Chap-—
tor X) .

(4) Imsufficient fuel supply ilnto engine Check JlH-13AT fuel booster pump for proper
operation (by fuel pressure upstream of HP=21¢
fuel regulating pump)

(e) Eigh-pressurs rotor overspsed go- Plug the pipe delivering fuel from HP-21¢
vernor is out of adjuntment pump to n, overspeed goveraor of HP=22@ pump, and 1

check msxizum r,p.m, o

Adjust the operating speed of high-pressure \;‘
rotor overspeed governor as is instructed in Chap-
. ter I ' .

(£) Exceptionsl atmospheric conditions To check maximum r.p.m,, 1t is necessary to
(outsidé air temperature exceeding 80°C and |detach plug connector of HP=229 pump eleotromsg-
B, below 740 ma of mercury) may cause operat-jnetic valve and then to perform the check
ion of high-pressure rotor overspes¢d governor Adjust, if necessary

50X1-HUM
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Cause of trouble Method of correction
7. I9¥-prissure Irotor RAKINR D.p.ls (B4)
. As_%oo higb
(a) Tachomster indicator is defective Recalibrate or replace the tachometer indica=
or its calibratiocn is disturbed tor
(b) Adjustment of maxisum T.p.N: is dis=- Caxry out the adjustmeat procedure as is laid
turbed down in Section "Adjustment of Maximum R,P.M,
(Chapter X)
8. It vekes onzige Yoo much time Yo sccelerate
Zrop IPLIIN ratine to MAXIMUM ratiog.
(a) Pressure increase limite:r flow . Inspect pressure increaso limiter flow res-
restrictors ars clogged trictors and replace thesm, if necessary. Inspect
tral fuel filter of HP-210 pump. If the filter
is ologged, replace the pump
(b) Insufficient’ fuel supply during Check JllH=13AT fuel dooster puap for proper
acceleration joperation (by fuel pressure upstreas of HP=219
pump
(o) Rydraulic decelerator flow restricte Inspect the hydraulic decelerator flow res-
or is ologged trictor and replace it, if necessary

PSP

imy

%

e L S

Cause of trouble l Method of correction

9. E\eiﬂwmlaéamwm
RY.zise of gos bempergture

z
o}
-
i)
B
@
z
‘g
o
w
ES

(a) Idling rating r.p.m. is too low Check and adjust 1dling rating r.p.m. as is
instructed in Section "AdJustment of 1dling Rating
RoP.M," (Chapter X)

(b) Pressure increase limiter rod binds Replace HP-21 fuel regulating pukp

10. 011 preggyre e too low

(a) 0il pressure transmitter is defective,or Recalibrate oil pressure transmitter.
oil pressure indicator calibration is dig= Replace the transaitter, if required
turbed

(b) Tank contains insufficient amount Check o0il level in the tank. Replenish oil
of oil if necessary '

(c) Excessive lenkage in oil uystem Inspect engine oil system piping and its
Joiats
R Replace defective pipes and gaskets

(d) 0il intake is out of order Replace the fuel-oil unit

() 021 pump unit reducing valve is CarTy out adjustment of oil pump uait reduce
out of adjustaent ing valve as is instructed ia Section "Ad justment
of 0il Pressure™ (Chapter X)

50X1-HUM
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Cause of trouble l

Method of correction

11, 041 pressure is oo high

(a) 011 pressurs indicator is defective
or 1ts calibration is Aisturted

(v) 041 pump unit reducing valve is
out of adfistment

Recalibrate oil pressure transmitter, Re-
place the transmitter, if necéssary

Carry out adjustment of oil pump unit reduc-
ing valve as is instructed in Section "Adjustment
of 01l Pressure” (Ohapter X)

5 12._011 consumption is oo high

(a) Hakage in 0il system

|
(b) Ejection of oil out of unloading
ports (on : e warmed-up engine)

(e) !chtion of oil from front compressor

labyrinth s:enl (resulting in oiling of first
stage compressor blades)
|
(4) 011 drain cocks of fuel—oil unit
3576 and ofE engine wheslcase are leaky
(e) Gl?m of ICP ~CT-12C00BT starter-
generator or of tho oil pump unit are leaky

|
i

Inspect engine oil system piping and Josats,
Replace defective gaskets, if necessary

Note: Small amount of smoke issue from
the unloading ports, with the engine
in.aufh.cien:% warned up., Smoking
should st ter the engine is warm-
ed up torog or 7 minutes at 0.8 per
ocent of normal rating .

Oheck the pipe delivering air iato the inter-
labyriath space of.the froat support

Check the breather pipe of front support.Re-
place the pipes, if necessary

Replace drun;cocka

Replace starter-generator or oil pump unit

ause of troubdle

Method of correction

(a) 011 |pump unit non-return valve
is leaky
N c

(b) Drain cocks of fuel-oil unit 357¢
and of engine wheeloase are leaky

15._011 leakage from tank at parking

Beplace oil pump unit, Wnile the oil pump

unit is not replaced, drain oil from engine wheel~

ase and pour it into oil tank prior to starting
Rvplaee drain oocks

14. Iraces of smoke {n sir bled frog
SOECTOSSOF and used for cockpit

i R
(a) Front support breather pipe is ¢lamp-
ed
(b) x;]oction of oil from fromt support
labyrinth ull

Inspect the pipe and replace it, if necessary

Perfora operations of point 12 (c) of the

present Chaptyr

15. ammz_m_mm

(a) Puel space of fuel-oil unit 35% 19

Cheok the unit for leakage; replace, if neces-

leaky saxy

(b) Glands of HP-21¢ and HP-22¢ pumps
are leaky

Ohange 01l after oliminating the trouble
Beplace HP-219 or HP-22¢ pump if some fuel is

detected aft of the glands

50X1-HUM
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Cause of trouble [ " Method of correction
. 1
16. Isaliage of oil from araln system,
Zith encine rugping
(vxceeding pursissible limit of 110 cu,cn/min, )

Leakage of HP=21) pusp drain valve; ex- Locate leakage by ively ai ting
cossive leskage through glands and other the drain pipes. Replace the defective unit.
drain connsctions of HP-2¥ and HP-220 punps Hotes: 1. Iocate leaky joints with the engine

fu? ° : uaning at ldfing rati net

g
2, Dri; of fuel is allowed from
tmpfuﬂfm- fuel booster pump drive

17 & t cut )
(a) Isnition systea is defective Oheck woltage across the plug comnector (low
: ’ voltage) of the afterburner booster coll, Voltage
should amount to not less. than 12 V., With the en~
gine at standstill, detach the plug codnector from
electromagnetic valve of HP-22¢ pusmp, Start the en-
gline, bring it to maximum rating r.p.-.f and set O;R-
gine control lever in FULL AUGMENTED rating Position
for 5 to 7 sec. A - b
Make sure that flame igniter functions proper~
1y by observing it from a safe distance, This done,
stop the engine. If the flame igniter turns to be |
inoperative, attach the wire to another spark plug
and check flame igniter operation in the same man-
nexr.

Cause of trouble Method of correction

Should the defect persist, replace the wire
Tunaing to the spark plug

(b) Fuel fails to be supplisd to after- Check the wires running to electromagnetic
burner (which is detected by measuring pres-| valve of HP-220 puzp by measuring voltage across
sure of afterburnsr fuel) terninals 1 and 2 of plug connector comcting
HP-22 ¢ pump to electric control equipment harnoess.

Voltage should not be less than 22 V. |

Eliminate defects in the ‘wiring, if any

Check to see whether the bolts holding sole-
noid to HP-220 pump are Properly tightened, Check [}
the PLDe lines delivering air B} to the govefhor I
of HP=-220 pump '
Check swicch BOC for proper operation as in-
structed in Section "Adjustment of Engine Controls"
(Chapter X). :
Check limit switches I3 for proper operation
(by employing tester Ei37-587 contained in 1120
tools set),
In cpse the above measures are of no help,
replace HP=220 fuel regulating pump

(c) Fuel-air mixture fails to be de- Check carburettor electromagnetic valves for
1ivered to afterburner flacs igniter proper. operation, as is instructed in Section II'

} (Point "a") of the present Chapter :

C oz
ke
-~.‘-°“
b}
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e
- Z
o
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Gausie of trouble Method of correction

AT e

o

Replace the valves, if necessary

Check voltage across Plug connectors of
electromagnetic valves, It should amount to not
less than 22 V. - -~

Inspect carburettor flow Testrictors. Replace
flow restrictors, if clogged

Hotet The new flow.restrictors should not
differ in their capacity from the old
ones by mors than =50 cu.cm/mia, (for
nain '{stu) and by 10 cu,ca/min,
(for pilot system). .

Inspect the pipes supplying fuel and eir to
carburettor. ’ .

Replace the pipes, if necessary
18, Wit & (] {17

Zith onzine contyol lever set jn . .
' %o be cut ig

(a) Control panel switeh BeCfails to Check switch BOC for angle of operation., If
operate . necessary, rcadjust the tripping angle of switch
BOC as instructed in Section "Replacement of
1IYTT-1¢ Control Panel” (Chapter IX)

.

TANANLY!

-,
Y

e

-

G

S

.
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Cause of trouble Method of correction

4
(o]
-n
Q
bl
m
Q
z
o
]
«n
m
=

(b) There is some fault in electric Check electric control equipment for proper

control equipment operation (by employing tester Bi37-587 contained
in 1320 tools set)
19.Variations e IyD.m, oXxcee:
specified limits hd

Feed-back flow restrictor of HP-21¢ Inspect the feed-back flow restrictor, Replace
fuel regulating pump is clogged or its cae the flow restrictor if necessary, Ins“all a flow
pacity ;s insufficient restrictor of a greater capacity, if the trouble
persists

20, Opergting speed of high-pressure rotor
LYerspeed governor is too low

Governor operating speed ("2) is ipsuf- Carry out ad:just;ment. of governor operating
ficient or adjustment is disturbed speed as is instructed in Section "Adjustment of
. High Pressure Rotor Maximm R.P.M," (Chapter X)
21. With afterburner c t e fla

Zail to be opened to respective

(Jot: nozzle flapy remain in MAXIMUM rati
3 afterburnor fuel burns,in pulses)

Wire running to Z0C~1A feed-back trans. Replace the wire

aitter 1o damaged .
TA «1648 valve 1s defect:ive Replace TI'A «165M valve

ng position,

50X1-HUM
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Cauge of trouble . I Method of correction
T

22, ¥ith engin er| wit b o

Lrom FULL AUGMENTED ratving to
MINIMUM AUGNENTED rating (in £ljight)
Jddeg drop ;g M is g_xmer;egcgg

mmsua;_sx_i_s_

Spontaneous closing (sticking) of con-| Turn on switch EMERGENCY ENGAGEMENT OF Ta0=-
tact A }tncorpornted in PIIC relay of KBC-1 POSITION JET NOZERE. Aftex the flight is completed,
pulse d‘alivory box replace KBC-1 pulse delivery box

23. With enzine rugning gt MINTMUM AUGMENTED rgtins
and partial gugmeqted ratings, FULL AUGMENTED
\ s ned on' spont ;
Spontaneous closing (sticklng) of contact '@ Turn on switch EMERGENCY LENGAGEMENT OF TNO-
"6" incorporated in PIIC relay of KBC-1 pulse POSITION JET NOZZLE, Replace KBC-1 pulse delivery
delivery box | box after the flight is over
24, _A_nge r\mn.igg vd.thig range of partial
n flj thrust does not
mn_g._ resgonse to sgt;igg of engine
control lever

Wiring of follow-up system resistor Turn on switch LEUERGEACY zUGAGLLENT OF TeiO=
bridge is defective FOGITION JET WOZZLE, The flight over, check the
! . wiring of the follow-up system resistor bridge

Cause of trouble l Wethod of correction
|
25, Decrease_jin gas temperature aft of turbine

by zere thes 20°C when clinbing at suggegted
Zaving and cogstagt Mach pumber, with
lmw_m_mm

Improper adjustmeut of governor Py/Ppe Back out screw 26 (Fig.26) through one turn,
const, After the above adjustment gas temperature aft of
turbine at low Mach mimber and medium altitudes
will increase by about 5°:

ﬂn above adjustment procedure should
be performed the r-gluoanun of

50X1-HUM
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Appendix No,1
LIST OF UNITS AND ASSEMBLIRS WHICH

CAN BE REPLACED IN BERVICE

A, Units anq Assenblies Replaceq withouh

t1ing Engine from 29

Quantity per engine

1. Btarter~generator ICP~(T-I2000RT : .1
Puel regulatiog pump HP-219 . ,, ... PR, |
el Booster pusp AUH-137T c e e e v e e et
Cantrolpmlllm-lﬁ..............1
Peed-back transmitter AOC~IA , . . ..., .. .1
Rheostat transmitter AP=3A « + o o .. DECEr S, |

ToHheostat P+l o o v v o v v v n b uuy. .

8. Control undt BY~4B. . . ., . 00 iy, ..

9. Electromagnetic starting fuel valve MKNT-9 . .

10, Carburettor electromagnetic valve MKIT-90 . .

1. Electromagnetic additional fuel valve MENT-99, . 1

12, Afterburner spark plug C3-2115 and adapters

1 -12 (replaced on disjointed aircraft) , . . . c .2

13, Booster coil KHA-114 (for coabustion chamber

and afterburner) .+ . e w v b e e .. ..... 23

14, Engine wheelcase oil drain valve , . . . . . e 1

15+ Tachometoer generators XT3~ , , . , . .. . .« e o2

16, Hydraulic pumps HI-34=2T . . o o o o o o . e o 2

17.Vcntsynemtnnk.........g......1

18, Afterburner hydraulic cylinders . . e s e e 3

19, Adjustment needles . . o o . 040, ., . .2

20, Non-ret.rn oxygen valve , e e s e 000 e 1

21, External lines for oil, fuel, instruments, and
electric wiring, a5 well as their attachment.
fittings '

B, _Units Assemblies Replac
-Dispantlige Eogine fron Airersft

1, Fuel regulating pump HP=220 . . o « o ¢ o o o o 1
S T s e e
3. DeRerator + o« ¢ o o « s ¢ o s 000 o0 e eoeel

R . .. (] - ) T \.‘ » "
¢ o 0 o ® GoiT ® @ o o o
T ) ) - NO FOREIGN D!SSEM o Lo a

[T

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R00150014000



Sanitized Copy Approved for Release 2011/02/07 . CIA-RDP82-00038R00150014000

e ¢ Secrer @ © © © o ©
“ers gt oHNO S EIGN-DISSEM. [ (.
g 50X1-HUM

- 148 = o -

8. Contrifugal breather . o o o . ., , .. . .1 ) . Appendix Ro,2

5.'«!1—011“&1%3570..-...........1

G.hontl\lppmoiluclvensom,,,._.._ 1 mrorrmmnmucmmnnmcmmm

7. Gombustion chamber flame igniters . , . . e 2 AND ASSEMBLIES

8, Spark plugs Clli-4-3 , for combustion chamber 2
Tlane 1gRILOXS o o o v 0 v b . u .., .. Naze of unit -~ Name of part Dwg No.

9o MrdDlow-off VAlves oo . . . . . ... ... .2 )

10, External lines for fuel, oil and air systems il H 3

Fuel booster pump Sealing ring * €250063
AlH-1377 Sane 0253063
Locking washer 3125505
Puel regulating pump | Sealing ring 0250001
HP-219 Sane 0250002
Sane 2525152
- Sane 0250005
Same 0253189
Sane . 0250040
. |Locking washer 2525567
Sane 0240010
Fuel regulating Sealing ring 0253063,
pump
HP-22 ¢ Same 0250001
Sane 0250002
Same N 0250006
Same 0253132
Same 0253194
Centrifugal breather Sealing ring 0253179
Same 0250015
Sanme 0253180
Same 2524578
Deaerator Sealing ring 0258303
Same 0225175
Locking washer 3280010
Same 3124509
Adjustment needles |Washer 2524578
Sane 0253132
Hydraulic cylinder Locking washer 0243250
Cotter pin 194851 -3220

a
WRNRNIWRNNOOEON

wBaansaanasawmnawn
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Control panel NYPT-1%|Cotter pin 194U514,5x15
Peod~back transmitter |Sealing ring 0247534 Permanent pressure differential valve
J0C-14 Minioum pressure valve
Rheostat transaitter |Washer | 328010 Yeed-back flow restrictor .
AP=3A Pressure increase limiter 1st branch
Afterburner spark Safety eire | d-=0.8 162 flow restrictor
plug C8-2175 Graphite Pressure increase limiter 2nd branch
greass flow restrictor
Rheostat P-i Safety wir d= 0.8 562 Blectro-hydraulic contacior adjuste
Non-return oxygen Locking washer 0250010 ment screw
valve Starting fuel control unit screw
Plame igniter Washer 2528578 Pump mioimun delivery stop
Pressure increase limiter rod
Bleeding jet of pipe feeding air to
A dix No,3 starting fuel control unit

B,
Barostatic limiter spring adjustment
screw
T B ¢ limiter 1d ad just-
Ad justment element Locked with Sealed with meat screw
1 2 3 Puzp maximum delivery stop
Fuel valve adjustment screw
4. Ruel rerulating pugp HP-21$ Speed (n,) limiter adjustment screw
1dling ratiog r.p.m. adjustment Plate seal Afterburner valve flow restrictor
screw ’ Pupp minisum delivery stop '
Distributing valve adjustment Plate seal " Afterburaer regulator soring adjuste
screw T ment screw
Automatic fuel supply minimum Plate seal Servo-piston flow restrictor
r.p.n. stop
AUGMENTED rating stop Plate seal C. 011 pusp uglt
CUT-OUT stop 'Plate seal Reducing valve
“Maximum fuel delivery Plate seal 0il pump unit filter
stop D. Fusl-old unly 3570
Maximus r.p.m. stop (n,)(on hyd- Flate seal o011 by-;'»u'- m“'
raulic decelerator) Fuel by-pass valve
Eydraulic decelerator flow res— Flate seal Puel filter

trictor Air reloase valve

LIST OF ADJUSTMENT ELEMENTS AND POINTS SUBJECT
T0 LOCKING AND SEALING

¢ .0 9 o i gLl .
S .“NO_FOREIGN DISSEM

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1



Sanl ized Copy Approved for Release 2011/02/07 . CIA-RDP82-00038R00150014000

S S eqmn 0 0 ® 0
: - NOUFGIRON DISeM., . ,
Swg g 2 =l
I 50X1-HUM

- 153 -

Apoendiy No.4
3 LIST OF ATRCRAFT-CARRIED 70018

Dip stick plug Flate sea (Rigs YI; ang YIN)

Filler cover

Flate senl 131 8ot
011 drain cock FPlate seal !
Puel drain cock Wire Flate ssal

Tool No. Description
B. Control unit BY-4E 1 2

fasd acrovs Wire Flate seal B37-01 Wreach for mounting booster pip-
r, er. ] 3; ing

Glosure on suction side cover Plate seal BA37-02 ' general-purpose

Parmaneat pressure valve Flate seal B¥37-03 general-purpose

Suction side cover Plate seal Fi37-04 general-purpose

Eu3?-0 ch, general-miwnoas

G, Addnatocos oo :
Bogulator adjustment nsedle (PL) » Wine Flate seal BU3%-347 cx.tg::n::-;nspo .

dlmiter adjustment needle (Pg)s 'ura Plate seal BH37-07 Wrench, general-purpose
H. Eosine controlp BH37-08 ¥rench, general-purpose
Ad3uatuent link Wire Fo seal B37-10 Wrench with sprocket, gensrale
I, tat , purposs
Minimum sugnentation adjustent screw Wire Flate seal BU37-11 Special. wrench with sprocket for
| oil system nuts
Mull augmentation adjustment screw Wire Flate soal BU37-13 Spetial wrench with sprocket for
(10 ana2¢9) high-pressure fuel system muts
and for nuts of afterburner Pip-
ing
BH37-57% Special wrench for castellated
auts of booster piping
E43?7-188 Wronch with sprocket, general-
purpose
B397-235 Wrench with sprocket for after-
burner piping muts
E37-501 | Ringed mocket wrench for change-
able heads

o ...u.
. ! .

" No FOREIGN DISSEM \
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€31-077 [Chanmeable head, general-purpose
L-ohaped socket wrench for bolts | 7x9 ©31-078 [Changeable head, general-purpose
C21-180 [Changeable head, general-purpose
holding dowa booster piping flang- ~ —~G31=215—{HandYebax-for-hingsd socket -
wronch
400=2 Handle bar for replacement of
unit filter, and for aijustment flow restrictors and for removal
of blanking cover from HP-210
punp drive cardan shaft
BU37-605 Screw~-driver, general-purpose
BU37-506 Screw~-driver, general-purpose
heads BW37-607 [Screw—driver, general-puipose
€31-061 [Bar for bending locking washer
luge
€31-060 (itarking tocl, general-purpose
- €37-28  |Rod, general-purpose

Bil37-507 | Special wrench for bolts of €31-229 |Hacrer, general-purpose
€31-206 |Pressure gun for washing parts
Ppressure chamber outlets BM37-317 |Blanking cover for o4l pump unit
housing
Plug for closing inner holes of
and HP-210 fuel regulating pusps filtering elements
C31~204 I3ide cutting pliers for removal
of safety wire
ric wiring blocks C€31-226 |Combination pliers for safety

: vire
C31-098 Wrench with sprocket, general- 18317 B37-550 [caze for aireraft-carried tools

. i bU37-329 [itound-rose pliers

68, for nuts securing oil pump

of air relesse nesdles

Gi137-506 Special wrench for changeable

E#37-509 | wrench for adjustment of HP-220

B#37-515 | Socket wrench for bolts of elect-|s=9

purpose

Changeable head, general-purpose

e e 0 0O BT e e o 0, 0 o

Sy L b T
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2 2

flams igniter nozsle

Socket wreach for flow
restrictor of isodrome goverw
nor

1 Btate Stan-|Spring hook for suspension of
dard 2809-45 |tools during work
4001 General-purpose wrench for
adjustment of maximum TuPelay
|BY-4B  ,HA®-13X , and high-
Ppressure rotor
C31-139 BErush for washing parts
ba37-592 Hose for elbows of fixture
) EU37-590 and 0289914
Ea37-5%0 Elbow for air release
0280012 Elbow for processing and
deprocessing afterburner
manifolds Appendix No.6
LIST OF F1XTURES SUFPLIED WITH
—Appendix No,5 EVERY 20 ENGINES
LIST OF TOOLS SUFPLIED WITH
EVERY 20 ENGINES

Screw-driver, special,
for replacement of starting
fuel control unit jets

Adapter for wrench
BU37-520 , for tightening
spark plug CIH?-3 to 6 kg-a

Case for aircraft tools

Mxture No, Description

Tool No, Description Size | quantity BH#37-575 Pixture for measuring jet noszle
1 2. Fy 4 dianeter
B37-587 Electric control equipment tester|

BU37-189 Centring bar for checking 1
alignment of holes in HP-219 |
pump centrifusal governor drive
And in front support oil scaven-
ge punmp drive

Torque wrench rated
at 3,0 kg-m, for tightening
spark plugs 821715

FH37-310 Handle bar for wrench
BU37-604

BR37-536 Pixture for safety-wir-
ing of nuts in hard-to-get-
at places

Bu37-604 Special wrench for
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Appendix No,?

IRSTRUCTIONS POR PROCESSING,
STORAGE, AND DEPROCESSING OF ENGINE
“(Guar rage Period - 1 Year )

The iostructions deal with processing of the engine which
18 to be put in storage, as well as with the engine depx‘oceh
eing and storage regulations,

Engines processed in accordance with the given instruc-
tions should be storsd as is iaid do Sy
that is, in normal store rooms, with the moisture absorhing
silica gel chanped in due time in compliance with the indica-
tions of the humidity indicators,

I. Goneral

1. Engine processing consists of the followingz main ope~
rnt:ionn

() internal processing at the test plant;

(b) restoration of paiat coating;

(c) external processing;

() arrangement of moisture absorbing silica gel inside

and outside the engine;

(e) errangenent of humidity indicatorsy

(£) packing of the engine in a cover of polyvinyl chlo=

ride film B-118 and curing of the cover seam;

(g) packing of the engine in the case.

2. When processing the engine for a storage period of not
over six months, slush the external non-painted surfaces of
the magnesium parts, copper parts and parts of copper alloys,
as well as cast lron parts, and parts of carbon and low-alloy
steel, including those subjected to oxidizing and phosphatize
ing.

3. The fuel and oil systems of the engine -are processed
with the aid of oil ME-8, State Standard 6457-53.

4, Coonect the hoses delivering the AMI-10 oil from the
installation to the uaions of the adjustable Jet nozzle and
start the installation pump, Build up a pressure of up to
80 kg/sq.cm, at the inlet and flush the Hydraulic cylinders,

. y : [ ]
e e 0 e 0 But
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while shifting the jet nozzle flaps from one extreme snsition
to another. Repeat the procedure 3 or 4 tizes,

The oxygen system pipe line, which has been in use on
the engine, is blown with dry, clean nitrogen, plugged, and
is then left unprocessed, '

5. External processing 18 accomplished by the use of gun
grease, State Standard 3003-51, applied to ferrous metals, and
petrolatum, State Standard 782-33, employed for treatment of
non-ferrous metals,

Hotes: 1. Pecrolamm and run grease may be substituted

V¥ aviation oil WC-20 or ux-zz. contaiaing S

to 10% of ceresine.

2. It is strictly prohibited to omploy used or
reclaired oils and lubricants for engine proces~
sing.

6 o7 Boetins

1, Check to see tﬁan thc tank of the processing instal-
lation containg the specified amount of oil (40 to 50 1it,),

2. Check the oil against the laboratory Certificate, which
is volid for not more than 7 d.ys,.

3. Nave sure the routine majntenance operations have been
performed in due time (washing of tank filters, checking of
pressure gauges, etc,).

4. Drain fuel from the fuel filter of fuel-oil unit 357C,
and from the AlUH-13K fuel booster pump via the drain cocksg
remove fuel from the drain tank by extracting the plug.

5« Drain oil from fuel-oil unit 357C and from the front
casing wheelcase.

Pour 8 to 10 1it. of fresch oil into the oil tank,

6. Drain used oil from the hydraulic system, fill the sys-
ten with fresh oil and plug it.

Note: Opentions referred to in Points S and 6 ahould nm;
be performed on the enginme which have Just pas
- the Acceptunce tecis, or which have been dinmmtlcd
from the aircraft due to some trouble, provided the
idling period does not exceed 2 weeks,

7. Use a hose to alternately connect the nuin and afterw
burner fuel manifolds to the pilot manifold via the unions em-
ployed for measuring pressure,

€. Deliver oil %o the starting system with the purpose of
its processing,

T
§
L

e o

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001



Sanitized Copy Approved for Release 2011/02/07 . CIA-RDP82-00038R001500140001-1

- 160 =

9. Connect the nitrogen delivery pipe line to the union
serving for measuring oxygen pressure.

10, Set the following switches in the ON position:

(a) APTERBURNER (A3C-15)¢

(b) STORAGE BATTERY (B,);

(¢) STARTING UNITS (A3C-25);

(d) BY-PASS VALVE (XC);

(e) CRANKING (Bl ), in STARTING position;

(2) PROCESSING (BK), in K position.

Note: The STARTING IN AIR switch (A3C-10) should be set
in the OFF position, The OXYGEN switch (BK]l ) should
bs locked in the OPERATION position.

11. Adjust oil pressure in the processing system within
the operating pressure range at the inlet into the AUH-13,(
fuel booster pump,

12, Deliver the 0il at boost prescure through the valves
for air release from the HP~21¢ and HP-22% fuel regulating
pumps, aad through the cap of the fuel-oil unit filter.

13. Set the engine control lever in the maximum rating
poaition,

14, Press the STARTING button and release it in 1 or
2 sec.} with the engine being cranked, blow the oxygen system
with nitrogen at a pressure of ? to 9 kg/sq.cm, “When starting
the engine, shift the engine control lever repeatedly from
the KAXIMUM rating position to the IDLING rating position and
back taking care not to retain the lever in the IVLIAG rating
position, ¥ith the engine control lever in the MAXINUL rating
popition, operate the tumbler switches of by~pass valve KC (on
HP-21¢ fuel regulating punp) 1 or 2 times.

15, Open the installation cock and run 4 to 5 lit. of oil
through the afterburner manifolds, After the fuel puzps have
becn drasned not less thaa 30 lit. of oil stould be concuned
for processing the fuel system, Operations listed in Points
14 and 15 should be repeated 3 or 4 times,

16, Detach the processing pipe line, Plug the hoses of
the processing installation, Restore all connections on
the engine in accordance with the cpecified diagram; fit cloe
sures onto all open unions,

, R
o o o @ o o
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17, Drain, excesy oil from the 0il tank and from the engine
wheelcase,

18, Clean the eugane of oil and dust, For this wipe the
eusine with a rag soaked in gasoline b-70 (take care to safe=~
ruard the wiring and electric equipment against gasoline and
0il),

19. bry the . pressor by dlowing it with hot air delive-
red throush the Cumpressur front casing intake, TLe .nlet air
teaperavire :hould be within 110 - 120%C, The air should be
delivered for 15 to 20 min,

20. snling note ia the ~agias Service Log,

rions in charge of the £ngine procesw—

n
as
=0il unit 357C, remov
ed fron the ensine, shonld be irocessed not later than 24 hours
after the distantliag procedure. The internal cavities of the
umts are proce. by flushing them with oil MR-8, The HP-21¢
and HP-22¢ fuel regulating pumps should be Pprocessed in ‘the
followins sequence:
1. Draiu fuel frewm tie yaaps while rotating rotors by
the coupling; shafss, .
> Juel ocutlet holes, exclusive of the hole com-
i erbuarner manitold and the main and pie

Z. Jeliver 0il ut & rressure of 0.5 = 3 kg/Bq.cm. to the ine
let conncetion, and run it throush the Fump at 250 to
iS.ng 1.5 to 2,0 1it, of 0il, The oil should issue
O Lht pilot manifeld union (oa the HP=
imion delivering fuel to the afterburn-
¢ 1iP=Z: ¢ punp), After flusning the HP=22 ¢
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pump for the firsu time, 'deliver voltsge of 24 V to the sole-
noid-operated valve, and repeat the flushing procedure 2 or

3 times, When flushing the HP-21p pump with oil, shift the en-
gine control lever several times from the IDLING rating posi-
tlon to the MAXIMUM rating position,

4, Having completed the flushing procedure, drain excess
o4l from the uanit and install closures, Treat externai non=
painted surfaces with petrolatun preheated to 60 - 80°¢,

S. After processing, pack the unit in a container or
wrap it in paraffin paper and turn over to storage.

Upka = corraaponding sntry in the pump Ssrvics Loz, in-
dicating the dsts of ,—;rcceesiné and the name 5f person io
charge,

The internal cavity of the pump is not subject to depro=~
cessing prior to installing the pump on the engine,

11, External Doprocessing and Packing of Fngine

1. Make a visual inspection of the engine,

2. The engine should be blown with hot alr at a tempe-
rature of 110 to 120°C for 15 to 20 min, via the compressor
froot casing not later than 4 hours after acceptance on arri-
val,

3, Clean the external surface of the engine of dust, oil
and fuel by employing cloth soaked in clean aviation gasoline

B~70; this done, dry the engine in air within 10 to 15 min.,
or blow it with compressed air.

4, The wires and hoses ‘of thc wire harness, the electro-
magnetic valves, the oxygen pipe line, and the oxygen valve .
should be cleaned with a piece of dry cloth and wrapped in
two layers of paper. .

50X1-HUM
- 163~

Se All non-painted external surfaces of the magnesium
components as well as of the compoments fabricated of non-for-
rous alloys, and also cadmium and zinc-plated parts should be
treated with petrolatum pr d to a of 60 to
80°G, using & brush.

6. The non-painted surfaces-of--the-steel (€T.2
justable jet nozzle, afterburner diffuser, éxternal surface
of the rear casing nozzle diaphraga). should be coated with gun
gresse, p ted to a of 60 to 80°C, The grease
should be applied with the aid of a brush or an atomiszer.

7. The gréase may be preheatsd tc & % of 105
to 110°C, 1if applied by means of an atomiszer,

_Note: The external surfaces of the engines to be stored
within the period of up to 6 months are not subject
to greaaing; this does not concera the durfaces
¥ef:rrad to in Section I (Point 2) of the present

netructions,

8+ All ends of safety wires on the Aengine should bo'bunt
inward, All sharp, projecting parts of the engine should be
wrapped in 3 or 4 layers of paraffin paper and bound with twine,

9, Prepare the casze and the film cover, Treat the imner
surface of the cover with a thin layer of petrolatum, using
12 = 15 gr of the lubricant per sq.m, Petrolatun may be dilut-
ed with 10 = 158 of hot aviation oil MC~20, if grade YH =2
petrolatun is employed, Leave 300 to 400 m1 wide margins
along the cover edges untreated. Place the cover onto the
case bottom support taking care to put the soft plastic pads
over the support rests.

10, Arrange 30 silica gel bags, weighing 300 gr each, on
the engine. 6 pieces out of tiue entire number of the bags
should be arranged in the diffuser, 8 pieces = in the front
casing. The remainingz 16 bags should be arranged on the engine
outside as follows:

(a) in the vicinity of the engine accessories . . 6 pieces

(b) on the compressor front casing . . . . « 6 pieces ’

o shred
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(o) on the rear compressor casing . . . . . .2 pieces

(4) on the turbine casing « o« « « + « « « » 2 pieces

The silica gel bags should be attached at both ends and
Pplaced on top of paraffin paper to keep off grease.

_Note: Tho number and location of the bags on the engin
should be indicated in the engine papers, ’!‘h:gbu:a
for silica gel should be made of calico lined with
mica paper oa the inside,

M. Pit the cover on the diffuser. Put a tarpasulin cover
or & plywocod blanking cover onto the front casing.

12, Wrap the engine with two layers of paraffin puper and
bind it with twine,

13+ 142t the engine, treat the journals with gun grease,
and sount the engine onto the case support. Attach the engine
to the support,

14, Place 10 silica gel bags, weighing 300 gr each, on
the engine, taking cara to ss2 that the bags are distributed
uniforaly on the entire surface; arrange two -humidity indica-
tors on Uhe engine 50 thai Ghey can be emsily seen tiirough ihe
cover £ilm and through thé imspection ports provided in the
case,

Note: Use silica gel having a bumidi: t

The ailien gal shoul uid be ey Shogpding 22,
sed engine in a noj.atuu-pmot cking which
should be removed just before mmginé the silica
gel on the engine, The time period between the un-
whng of the aincl 1 curing of the last

somm_of the cover 4 not exceed 1 h 1
handling silice gol see Appendix N o.9).°ur (tor

15, Put the film cover on the engine, carefully press the
cover around the engine to remove excess air, and cure the seam.
Perfora the seam curing procedure as is laid down in Appendix
Fo.10,

16, Press together the cover surfaces near the seam and
rudb them to spread petrolatum applied to the inner surface of
the cover.

. 17. Inspect the cover visually to see that it is intact;
suck out the air from under the cover until the latter is
8lightly pressed to the engine, Any holes detected in the co-

4 oo E’CREf
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vor should be patched with the film of the same grade, using
vinyl perchloride cement.

48, 'Bind the engine with stripa of polyvinyl chloride
£11m Where the cover is loose. See that the cover is neither
overyightened nor twisted over the engiae.

——"19, All operations pertaining to the arrangement of the

silica gel, fitting ef the cover, and curing of the seam should
follow one in close 4 without any interrup=- . __
tions, to prevent the silica gel from absorbing moisture out

of the surrounding air, with resultant reduction in its acti-
vity,

20, Pit the packed engine with a tag (attached by means

of cement) which should carry the following datat the date of
processing and the storage expiration date, oumber of silioca
gel bags, their locstion on the engine, and the name of the
persea in cherge,

21, Uake the following entries into the engine Service
Log: tbe date of sing ond the storage awniration datet
indicate the number of the silica gel bags, and their looltion
on the engine; make a note as to the necessity of removing the
silica gel bags when unpacking the engine.

22, After the engine has been packed in the film cover,
install the upper portion of the packing case taking care to
see that the f1lm is not damaged and the upper portion is pro-
rerly aligned.

23, A1l the operations pertaining to the engine packing
in the film cover (curing of the seam, application of patches,
etc,) should be carried out in a warm room, at a temperature
of not less than +10°C.

24, The time period between the internsl precessing of
the engine and the completion of the external processing proce=
dure and packing should not exceed 120 hours.

111, Storgge Premises Specifications
For storage premises specifications see Appendix No.9,

iV,_Engine Storage Begulations
1. The engine should be stered in closed premises, Outdoor
storage of the engine is not allowed.
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2. General requirements to storage locations, as well as
engine shipping regulations, and corrosion-preventive measures
taken in the course of engine storage, shouid be as laid down
in Appendix 9 doul:.'ng with storage of the engine and spare
parts in store rooas,

3. Inspection of the indicating silica gel, arranged in
the file covers, and replace; nt_of the silica gel in-case the

indicater acquires pink colour, should be accomplished as fol-

lows:
(a)_Tgepeotion of Progesess Basines for_
Qontition _

‘e The processed ecgines should be kept in film covers on
case supporte; the engines should be s0 arranged as to allow
ease of observation on all sides.

2. Engine iaspection should be perforued once every montn,
throughout the entire storage period. Engine inepsctica con-

azis

sists in checking ths condition of the £ilm cover, and the co-
lour of the silica gel cortained in the bumidity indicators,

3. Blue and blue-violet colour of the silica gel, with
some graine having somewhat different tint, which however does
not affect the prevailing colour, indicates that the hunidity
of the air inside the cover is within the permissible range
allowing further storage of the engine,

4, In case the indicating silica gel acquires pink or vio-
let-pink colour, replace both the moisture absorbing and indi-
cating silica gel,

5. The engine inspection completed, enter the following
data in the engine Service Log: the dave of inspection, the
condition of ‘the cover, the colour of the silica gl in the
humidity indicators; register all operations performed on the
engine in the course of storage (replacement of the silica cel,
Patching of the film cover) and any deviations from the storage
specifications, The notes made in the Service Log should be
signed by the person in charge of the engine inspection.

""mwnﬂgi P"_ i R
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(b) Replacement_of Siligs Gel on Engine_

As soon as the silica gel in the humidity indicators
acquires pink or violetpink colour, perfora the operation
recommended in Appendix No.9.

.. V._Unpacking end Deproceasing of Ensine

Engine unpacking and deprocessing procedure should be
carried out in the following sequencet

1. Remove the upper portion of the packing case.

Use scissors to clip off the side seam of the cover

as narTow s¥Tip of the fils as poasibie),

Carefully roll the cover down,

Remove the humidity indicators, the silica gel bags,
the paraffin paper, and the closures from the afterburner
diffuser and from the distance ring,

Check the number of the silica gel bags removed from the
engine against the number registered in the technical papers.
The numbers should agree.

5. Mount the engine onto the trolley.

6, Melt the grease coat on the engine by blowing the late
ter with warm air at a temperature of 50 to 100° or by heating
the engine in a drying chamber at a tempersture of 50 to 70°.

7. Wash the engine witn clean gasoline uatil the slushing
compound is cowpletely removed. Washing ehould be accomplished
with the aid of a brush; while proceeding in this way, take:
care to cafeguard the wiring, the electrical equipment, and
the flexible hoses against gasoline, . )

8. The washing p over, th hly rub the engine
with dry cloth and make a visual inspection.

9. Fit the closures onto the diffuser, and the front
casing, and then have the internal surfaces of the engine
deprocessed. )

1C, Deprocessing of the internal surfaces is performed on
the aircraft or on a special stand, as followss .

(a) remove the closures, including those fitted onto the
distance ring and the diffuserj

SECRET: * .
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(b) drain.oil from the tank, from the oil cooler, the
eakine wheelease; pour 12 T 0,5 11t, of fresh o1l M9 1nto V1. Materials Buploved for Bazine Processisg
the oil tank; 2nd Deprocesaing
() disconnect the Plug from the receptacie delivering 1. A1 materials used for engine Processing should comply
voltage to the booster coil unity with the respective State Standards and Specifications,
(4) deliver fusl 1ato the atarting aystem to £111 e Follovits below in the list.of materials-used—for-engims
supply line, Blow the o:igfn a{sewe!giggrnng with clean dry "'“ﬁii;ﬁ?;&;;;t;eui net
nitrogen; ‘ 7. Avistion oil ME-22 or G20 . . , . State Standard
(o) set the Power supply-switch in the ON position; TOCT 101349
%) urn on switch STARIING IN ATR for 35 to 40 mee.: 2. 011 ME-B(with HOHOI admirture.. . State Standard
TOCT 6457-53
3¢ Petrolatum . . ., ., ., .. e « . » State Standard
(g) connect the plug to the receptacle supplying voltage TOCT 782-53
%o the booster co11 unity . Gungrease o o o o, . . . « + + » State Standard
(h) deliver main fuel into the pipe 1lines of the installa- TOGT 3005-51
© 1ines to the engine in compliance with 011 AUT-10 s s +e-... State Standand
TOCT 6794~53
Ceresine, grades 80, 75, 67 . . . . State Standard
TOCT 248847

50X1-HUM

(1) use a hose to connect the union serving for measuring
fuel pressure in the pilot manifold to the union serving to
in the aft manifold (via accessory Polyvinyl chloride £ilnm, grade
toe-plece); BA18. . . ... ..., . . Standerdlm
(1) set the engine control lever in the 1dling rating TYM786-57
8. Polyvinyl chloride sheet Plastic , Standard NXT
TY2024-49

4 9. Vinyl perchloride resin . , . , , Standard BTY
KNotes Deliver fuel into the main fuel system to remove Wi e . ;XI] 1719-48
air from the m‘&n{"” 1ine; the air should be dige
shan ﬂntrho n:- :: 2&“5%%& 10, Dichloro-ethane . , . . . * « « o State Standard
regulal as on
of fuelooil unit'3ap0. TCT 194242

(k) set the-engine control lever in the CUT-OUT position, 1. Calico, bleachsd, art.s2, or
and crank the engige 2 or 3 times to Temove any remaining fuel; coarse linen, bleached, art.55 , .Standard 0CT

3028640
NARNING: Not more than 5 crankings are allowed to be per-
formed in succession, P HE TEXCTHID (Tex-

(1) remove the hose from the union for measuring pressure Substitutes: tile Industry)

in the pilot fuel manifold and from the union for measuring Calico, bleached, art.50, or .

P in the aft Luel d. Plug the unions; fine linen, bleached,art.ss . . "+ Btandard OCT 3028540
(=) inspect the oil and fuel lines, eliminate leakage, HE TexcTims

and wipe fuel and oil from ¢he engine surfaces.

® ® &xrlr o
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12, Cotton thread Ho,20

OF Noe30 ¢ o o 4 s o ¢ s o o State Standard ICT
6309-52
State Standard I'0CT
650053
State Standard ICT
572951

13, Mica paper . « « v o o o &«
18, TWID® & 4 o o 4 ¢ o o 0 s o

Substitutess

Mackey thread No,9 5/6 . . . State Standara I'0CT

2350-43

15. Noisture absorbing silica

g61, grades ECE and BOE

(in lumps or granulated). . .State Standard I'0CT
3956=54
Standard MXI
T31800-50

Indicating silica gel , . .

Bumidity indicator, standard
Paraffin paper . . + s . . .Standard No,305
ANTY-52
19, Gasoline B=70. . . . . . . . State Standard I'0CT
1012-54
20, Bticky tape « + ¢ ¢ ¢ ¢ o .
21, Gaseous nitrogen Standard T¥ MXT
. 4280-54
The materials used for engine processing are checked in
a laboratory for the following characteristica:

Characteristics
checked

Fo. Descriptioa

Aviation oil ME-22,
MC-20, and ME-8

(a) Acidity

(b) Water-soluble acids
and alkalies

(c) Moisture

Petrolatum ‘
() Mechanical. aduixtures

Gun grease

[ , ® O  OSECRET »
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Description Characteristios

checked

Polyvinyl chloride
film, grade B-118

Every batch is subject o -

checking according to Pom

34 &y 5, 6, 7, 8, 9 0f Bpe=

ik s5s WXE (875557

1. Moisture coatent

2, Moisture absorbing capa=
city

Moisture absorbing
silica gel

INSTRUCTIONS FOR STORAGE OF ERGINES
AND SPARE PARTS IN STCORE ROOMS

The present Instructions deal with the conditions of
rage of engines and spare parts (single and group sets, indi.
vidual parts, etc.); they also contain recommendations on
storage of engines and spare parts in the Customer's stores
during the guaranteed period.

I, General Re ements 8

1+ The room used for storage of the engines and spare *
parts should be well heated and ventilated., Relative air. bumd:
dity should not exceed 70%, :

2. The room air t;empcu\:ure should not be below +10 and
over 035°C.

Note: Shu'p variations in the air temperature and humidi.
ty are not allowed,

3. The temperaturé and relative huaidity of the aix |
be checked twice a day, in the morning and at the end of ﬁ
working day.

The results obtained should be entered in a special regis=
ter,

4. The store rooms should have floors of painted -ool. [
crete, xylolite, or tile. Fo cemeat or clay floors are allowed,!
It is strictly prohibited to keep any materials op engines:
floor, The items put in storage should be arranged on special
racks or supports.

5. Cleaning of the floors in the store roca should be
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accomplished with the aid of moistened nvd.uat\ or by using a
vacuum cleaner, Sweeping of dry floors or sprinkling them with
water is not allowed,

6, The rackas should be fabricated of wood having a humi-
dity of not over 18%,

The shelyes of the wooden and metal racks should be coat-
ed with oil paint and kept clean, The racks should be position-
ed in a panner providing for a distance of not less than 40 cm,
between the shelves and the wlli. and a distance of not less
than 20 - 25 ca, between the lower shelf and the floor,

7. The racks should be covered with light cloth to protect
the materials and units against dust and sun rays.

8, The store room should be safeguarded against gases
favouring corrosion (smoke, chlorine, ammonia vapours, etc.).

9, Acids, alkalies,or storage batteries ahould not be kept
in the same room with engines or engine components,

Do not store rubber parts unless properly packed,

10, The store room should be separated from the yard by
a vestidbule,

Handling of the storage items should be accomplished either
in the vestibule or on protected grounds, Any handling opera-—
tions im the opea air are prohibited, Storsge of engines and
spare parts in the vestibule is not allowed,

11. A special room should be provided adjacent to the ves-
tibule, separated from the store room by a solid partition. In
this room the engines are put to assume the room temperature,
The same Troom is used for packing, unpacking, and treatment of
the materisls and units,

12, The room should be equipped similarly to the store
room proper; relative humidity of the air should be within the
specified range,

13, Btorage of the cases containing engines and spare
parts in the open air is not zilowed,

14, When transporting the engines and spare parts in open
wehicles, care ahould be taken to protect the packing cases
againat precipitations (smow, rain, etc.). The storage items
should be transported in special closed containers, or under
a water-proof tarpaulin cover,

T
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15. The engines put in storage should be kept under re=
gular observation. The dates of engine and spare parts inspecs
tions should bs recorded in a special register kept in the
store room. Besides, every unit should be provided with a tag
for registering the date of the last inspection, and the date
of the next scheduled inspection and treatment of the unitg
the tag should be signed by the person in charge of the nait

ction, All operations pertaining to the treatment of the
units should be also registered in the Service Logs (if availe:
able), ' :

16. Do not touch the non-protected surfaces of the engine:
and parts with bears hands. Srip the metal items on painted or
otherwise protected places (nickel-plated, painted, etc.). In -
othsr cases make use of knitted gloves, oiled waste cloth or
thick paper, ’

1I, Storage of Engzines and Spare
Parts

1. The eagines should be kept on the supports, with the
upper portion or detachable wall of the case removed. .

The supports should be manufactured from wood having a
humidity of not over 18%. The support surfaces contacting m_’
engine should be coated with paint and lined with pareffin
paper.

2, The spare parts (single sets) for the engine should-be
kept on supports, .

3. The engines and group sets of spare parts may be transe
ported both in special containers and in the containers of ‘the
Manufacturing plant. Prior to loadiug the engines iato closed
railway cars, make sure the cars are thoroughly cleaned,

4, Cases with engines and group sets of spare parts-de
vered to storage should be cleaned of dust and dirt outeids
building and irmediately moved into the room separated froi
storage space by a partition. Unpacking should not be done
until the engines acquire the temperature of the room (next
day). Prior to unpacking the engine, remove the seals from
the case wall carrying the number of the engine, take out the:
technical papers pertaining to the engine unpacking, and the
processing Certificate,
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Note: Engines to be put to long~term storage are pack=-
ed in special cases with a detachable wall,

5. After unpacking, thoroughly inspect the engines not
fitted with covers; wipe dry the surfaces covered with coo-
densation using a piece of clean cloth and immediately treat
the_exposed. surfaces_with lubricent. Use gun grease, State
.Standard TOCT 3005-51, for steel parts, and neutral petrola-
tum, State.Standard I'OCT782-53, for parts of non-ferrous
metals, a8 well as for galvanized and cadmium plated parts.

Fote: In case pstrolatum or gun grease is not available,

it iz allowsed ¢ empioy aviasion oil MK or 0 witn
addition of & to 10% of ceresine.

6. The empty containers should be kept in a location pro-
viding p ior against c, precipitations,

7. Engines packed in polyvinyl chloride film covers are
subject to regular inspections both at the Manufacturing plant
and at the Custozer's stores.

The inspections should be carried out as follows:

(a) the processed engines should be kept in the film
covers on the supports arranged in a manner allowing easy
obaervation of the engines on all sides, Eugine storage may
be accomplisned in the Manufacturer's containers. The silica
gel 'should be observed through the ianspection ports provided
in the case, or after removing the detachable wall or upper
portion of the case;

(b) if silica gel in the bumidity indicators acquires
pink or violet-pink colour, proceed as is laid dowa in Appen-
ddx Ro.93

(c) if the film cover is torn, apply patches as recommend-
ed in Appendix No.10.

III,_St to Be Taken on Arri:
of Group Spare Parts Sets
‘ When unloading cases with assemblies, especially with
thnse packed in fila covers, handle them with due care,
' Do not turn over or drop cases contl'nning group sets or
individual spsre parts.

The group sets of spare parts delivered from the Uanu-
facturing plant are processed for a storage period indicated
in the respective technical papers, The parts will be preserv-

e e o e o
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4 within the specified time pe}'tod, provided the Manufactu=

rer's ion~pr ive thent is left intact. There-
fore, it -{8-not recommended  to open the cases until the gua=

teed age period exp
Note: When delivexing the gmug sots of spare parts froa
.. the gtore, do Dot disturb the Manufacture

sion-preventive treatzent !aﬁﬁ?:ﬁug e
of the parts, Subject to checking is the numbs

packs and packets containing Sua 1 parta - (sus)
nuts, washers, etc.). The contents of the packe
ehouid be checked sgainst the lsbels, on whicl
of the parts and their mmber ia the pac

should be indicated.

Cases arriving at the same time or within 15 days shonld
be kept in a scparate steck, marked with the date of axrival
and the date of first processing.

After the specified G-month period axpires, open the
cases containing & group set of spare parts, and inspect the
parts in the following order:

(a) check to see that there is no corrosion under the
layer of the processing compound, without touching the parts
with bare hands and breaking the anti-corrosive layerj if no
signs of corrosion are detected, wrap the part in the paper
and place it in the case,

When performing the inspection, do not take the part out
of the paper, but unwrap it and inspect while carefully turte
ing it on the paper; :

Hotes; 1. Should it be found impossidble to check the
condition of the surface under the layer of
the lubricant, remove gl::ttuggu‘ by ng

. faizzgs:‘in,,guolin [¢ andara I ]
2. Do not use gasoline containing any additionse

(b) some of the parts, tbat is the parts having traces
of corrosion, should be washed in gasoline and inspected .
through a lens, in case there are some doubts as to their con=
dition. .

If traces of corrosion are revealed, eliminate them and
raprocess the part, The remaining group sets of spare parts,
having the same date of processing, should be deprocessed and
inspected,

Deprocessing, inspection and rsprocessing should be car=
ried out as follows:

- — ,,W""—‘. R
SERE" d _.‘_. ® ‘®

!
;o .
' .

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001




ed Copy Approved for Release 2011/02/07 : CIA-RDP8

0038R001500140001

- 176 -

() having unpacked the parts, wash them in gasoline to
remove the lubricant. Thick slushing compound may be first
melted by dipping the part for 2 or 3 min, into mireral oil
prehoated to a temperature of 70 to 90°, Allow excess lubri-
cant to run down, and wash off any remaining lubricant by
_____using gasoline and a brush;

(b) subjett the deprocessed parts to inspection, taking
care to group the parts into:

1, Parts not affected by corrosion.

2. Parts affected by corrosion,

Wnen incpscting the paris, do ot touch
handsg

(c) wash the parts having no traces of corrosion in ga=-
soline, dry them ia air for 5 to 10 min., and process the

parts as is laid down in the respective Instructions; .

EHgtes: 1. Use ease for treatment of steel and cast-
‘ irong::r s having no protective coatings or solder
geams of non-ferrous motals and not contacting the
gnrta of non-ferrous metals.
or non-ferrous metal parts, as well as for parts
plated with zinc, cadmium, or copper, or soldered
with pon-ferrous metals or contacting the parts
non=ferrous metals, use of the following neut-
ral lubricants is indlcated: petrolatum, or avia=-
tion oil MC-20, or LEK-22 containing & to 10% of

2

ceresine.
(4) small parts are treated by plunging them for 5 to
15 min, iato the lubricant preheated to 105 - 110°. until the
part is warmed up. A second, thicker layer of lubricant is
applied by dipping the part into lubricant, preheated to 60 -
0
.
large-size parts are coated with lubricant preheated to
€0 - 90°, using a brush, -
Parts of heat-resisting and stainless steel are treated
by plunging them into lubricant preheated to 105 = 110°,
Do not coat with lubricant the painted surfaces of tne
parts and assemblies,
Parts affected by corrosioa should be cleaned, washed
with gasoline and processed as is laid down abovo,
Asseablies, packed in covers of polyviayl chloride film
with the use of moisturc-absorbing silica gel,. should be open=
ed after one year of storage, After the replacenent of the

50X1-HUM

1ilica gel, wrap the asseablies in paper, cure the covers,
wmd put the assemblies in storage for one more year,
The curing of the cover seam, application of patches to

-~the-f£ilm cover, as-well as -the-preparation-of -the silica-gel-

should be accomplished in accordance with Appendices Nos 10
;nd 9. :
-Given—below-is-the-list-of-naterials-used-for-processing
1, Petrolatum . . . « « « o« + o « o State Standard I'OCY -
782+53 B
Gun grease . » « « « » o + o o o State Standard IOCT
3005-51 -
Aviation oil NC-20, ME-22 . . . Stste Standara IOCT
1013-49

Ceresine, grades 80, 75, 67 ., . State Standara I'OCT
2488-47
Gasoline B-70, , ., . ... . .State Standara I'OCT
idie-5%
Moisture-absorbing silica gel,
grades KCH and OCM (in lumps,
or granulated). . + + +» + +» o o State Standard I'CT
3956-54
7. Indicating silica gel . . . . . Standard MKITY
1800=50
8, Paraffin paper . . + + » « » » o Standard 305ANTY=52

9. Wrapping PAPET « « « + ¢ » » o o State Standara IOCT
275444
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IRSTRUCTIONS POR cmx:m INDICATING SILICA GEL
AND POR SILICA GBL RECLATMING

The ‘present-Instructions deal with inspection of the in-
dicating silice gel' arranged od the engine under the film
cover and its replacement in case it acquires pink colour; the

aa“-'r.:cticr.:. alsc contain recommsndations on reclaiming mois—
ica gol, grades KECM and IC¥ {ia iuaps, o=
g:annlnted. State Standard I'0CT 3956-5%).

I. Erocedure of Ohecking Processed
Enpine [+]

The processed engines (in the film cover) should be mount-
od on case supports in a manner allowing easy inspection of the
engines on all sides,

The engines should be insp d monthly the 8to-
rage period, The inspection consists in checking the condition
of the cover and the colour of the indicating silica gel con=-
tained in the humidity indicators.

Blue and blue-violet colour of the silica gel, with some
grains having somewhat different tint, which however does not
affect the prevailing colour, indicates that the hunidity of
the air inside the cover is within the permissible range allow-
ing further storage of the engine,

In case the indicating silica gel acquires pink or violet-
pink colour, replace both the moisture-absorbing and indicat~
ing silica gel.

The engine inspection completed, enter the following data
in the engine Service Log: the date of inspection, the condi-
tion of the cover, the colour of the silica gel in the humidi-
ty indicators; register all operations performed on the engine
in the course of storage (replacemeat of the silica 'gol. patch~
ing of the film cover) and any deviations from the atorage
apecifications, The notes made in the Service Log should be
signed by the person in charge of the engine inspection.

, seCReT @
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.. .11, Replae: t Silica G ‘

When the silica gel in the humidity indicators sequires

pink or violet-pink colour, replace the silica gel arranged
on the engine, proceeding as follows:

(a) use scissors to clip off the side seam of the cover
(removing a strip as narrow as possible)j

(b) carefully roll the cover downj

{c) replace all silica gel bags by new onesj

(d) replace the humidity indicalors by those havimg bius
colour;

(e) wrap with paraffin paper the surfaces, which have
been exposed during the replacement of the silica gelg

(£) it the cover onto the engine and cure the seam a8
ig laid down in Appendix No.10:

(g) all operations pertaining to the replacement of the
silica gel should follow one another in closs succes=
sion, as quickly as possible, to prevent a reduction’
in silica gel activity due to the moisture absorbed.

IIT, Reclaining of Silica Ge) prior to Use
The drying of the silica gel having a humidity of over
%y a8 well as the reclaiming of the silica gel used on the
engine as a moisture absorber should be accomplished in the -
following manner:

1. Spread the moisture-absorbing and the indicating silie
ca gel in a thin layer (not over 30 mm thick) on aluminium or:
iron pans, and place the pans in a drying cabinst.

2, Dry the moisture-absorbing silica gel at a tenponm
of 150 to 170°C for three or four hours, stirring it at regue=
lar intervals,

3, Dry the indicating silica gel at a temperature of

. 12043°C for 1.5 or 2 hours, stirring it at regular intervelss

4. The hunidity of the dried silica gel should not exceed
2he : .

5, Allow the hot silica gel to slightly cool. down before
removing it frorm the drying cabinet, For this, slightly opea
the cabinet dnor and reduce the temperature to 40°| then
transfer the silica gel into bottles or other containers,
"6, Keep~the "dried silica gel in-clean; properly-
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coatainers. It may be placed into clean and dry glass bottles Appendix Xo,10
with 1 d glass stoppers or corks sealed with paraffin
waz. trped & e » or INSTRUCTIONS POR CURING SEAMS AND APPLICATING
7« The moisture-sbsorbing silice gel should be inserted PATCHES TO POLYVINIL CHIORIDE PILM-COVERS
into ¢loth baga just before being used on the engine. The s5i- The prosent Instructions contadln recommendations oncu
e liea gel should be -txansported-to “the-engine in sealsd polyvic "‘“;8— the seams and applicating patches to potyvinyl chlorids
oyl chloride film bass. tila covers. ’
ates pn.‘c;':: ::; :g“m&:::tp::"ﬁ:i’e’gsfges‘:c:eﬁlas The curing of the seams on the film covers is accomplishe
to .the engine packing follow one another in close | ed by the use of an appliance designed for the purpose, All

::c:;:u:en n:e1:' p:l ly:\;:gltgﬁgli‘;xget?g 1:1%;;: gﬁ a operations associated with the curing of the t.nn :_:onr:‘n y
with twios, should be performed im = heated, clean roch, at a temperatuva
s silics gel returned froz the aircraft Vanufacturing of not below 10°C,
plant should be sorted (clean silica gel must be separated Fo fitter's work should be carried out in the same room.
from that contaminated with oil and fuel), I, G Cover S Us
The clean silica gel should be passed through metal - i+ Seam curing should be accomplished on a working bench,
. siewes (State Standard I'0CT 2851-45) to remove dust and minute The length of the bench should correspond to the length of the
particles, Each side of the siove mech should correspond to cover cut,
the lover size limit of the respective silica gel grade, that The working portion of .the beach comprises a straight,
is: Planed board, lined with folt and with several layers of parcha
» for grade KCK , ., ., . , 1.5 ment paper. Nailed to the board on top of the paper is a woodsa
forgrade MM . . . . , 1.5 m lath, serving to guide the curing device along the covexr s
The contaminated silica gel should be turned over to a 2, Seam curing comprises the following operationst put
laboratory for checking its ability to absorb water vapours two sheets of the £ilm together, and arrange the edges to-be -
with the purpose of A& ning whether it can be used for cured on the working bench, along the lath, at a distance of
Packizg the engines, 15 to 20 mm from the latter; smooth out folds and wrinkles,
“Treat the moisture-absorbing and indicating silica gel, after which rub the edges with a piece of cloth soaked ia
Teturnsd from the Manufacturing plant as is laid down in the clean aviation gasoline B~70. ) .
present Instructions. 3. lay an interleaving paper strip (parchment paper or
tracing paper), 5 to 6 cm. wide, on the film sheet edges to
be cured, )
4, The curing device should be unifornly moved along the
soan by hand or with the aid of a power drive, at a rate of :
45 to 50 m, per hour, When operating the device maaunlly, move
it smoothly along tts lath, serving as & guide, oL
5. The quality of the seam is checked visually by the
colour of the interleaving paper. The colour of the interleaw
ing paper should be derker than the colour of the f£ilm,

SECRET -~
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6. The temperature of the slider at the given rate of
travel should be equal to 250 - 300°C.

7. Excessive pressure on the seam (resulting in tum
thinning) is relieved by the Tespective adjustment of the
lower component of the slider,

8, The curing procedure completed, cuemlh teu off
the edges of the interleaving paper detached from the seam,
and remove the film sheets from the working portion of the
bench.

9. Carefully fold the cover cut in two relative to the
longer side, with the edges outward, and clip off both butt
ends,

10, Bevel all edges of the longitndinal seams, whers
they meet the transverse seam, The distance from the butt to
the bass ot the bovel should Y6 35 mm, wanereas the distance
from the butt to the apex of the bevel should amount to 80 om,

41, Cure the transverse seam on the working bench follow=
ing the Instructions given above,

Note: Wrinkles along the transverse seam are allowed, 0=
vided the film is free of cracks. » Pr

12, Tura out the cover.

13 Use vinyl perchloride cement to attach.-200x200 mm
polyvinyl chloride strips to transverse-to-longitudinal seem
Joints (where the bevel is mads),

14, Use the same cement to attach soft pads of polyvinyl
chloride plastic to both sides of the cover, whers the engine
Tests upon the support.

II. Curing of leat Sean

1. Press the cover around the engine to remove the excess
air,

2, Place the edges to be cured on a board which is sini-
lar to that used for curing the main seams,

3. Mount the board oato special wooden or metal supports
80 as to arrange it at the height of the last seaa.

4. Bub the edges with a piece of cloth or gauze soaked
in clean gasoline B-70, and smooth out any wrinklis and folds.

i NO FOREIGN\,DISSEM'
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5, Cure the seam as is instructed above,
6, Inspect the cover and the seam visually to see thut
there are no holes, If holes are detected, patch them up using

111, Pagchinzup of Cover
1. Any tears on the filnm cover are manded with the aid
of polyvinyl chloride film patches and vinyl perchloride
cenent (10 - 15% solution of vinyl perchloride resin in dichlow
ro-ethane,). The patch should overlap the edges of the hole
by 15 to 20 mm in any direction,
Hotef The total number of patiches spp

should oot Sxceed Tl

1ied to the cover

2. Thoroughly rub the patch and the affected area with
a piece of cloth soaked in gamoiine Yo remove any giwase.

3. Apply the cement with the aid of a brush on the res~
pective side of the patch and on the damaged ares to de CoOver=
ed with the patch,

Wait for 1 or 1.5 min, and then apply the patch to the
damaged places thoroughly press the patch to the cover by
stroking the patch from the centre towards the edges.

4,. The pads of polyvinyl chloride plastic are attached to
the cover in a similar manner. To ensure a better bonding bet=
ween the £ilm andl the plastic pad, place a light weight on the
pad after stroking it, so that the pad is sougly pressed
against the film surface,

v. g ]

1. The check is performed by visual inspection, The film
is inspected over a port provided in the bench to illuminate
the film from below by electric bulbs,

2. The entire film used for manufacturing the cover is
subject to inspection. The film should be unifora in its tem=
ture, well gelatinized and rolled, Through holes, bulges or
rough nonrolled streaks are not allowed.

dinute spots and inclusions visible in the 111mnm
film by a naked eye are allowed, provided they do not crumble
out when the film is beat to 180° at the point of the inmclu=
siona
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3. When two sheets of film are attached to each other by
eaploying the curing technique, no wrinkling or cracking of
the £ilm should be observed in the vicinity of the sean.
Straining the film by hand in the direction porpendicular to
the sean should not result in seam lamination.

Notes It is prohibited to strain bhe .cover along the

éhtire seam, to check the seam by straining it

with a finger
stresses, '

4, The cured seam should not have any boles located at
a distance of 5 mm from the cover surface, In case some defects
axs dstected ia the seam (poor bonding or scorching) re-cure
the defective place or repeat the seam curing procedure,
Hotes: (a) Holes occurring on the cured seam at a distan-
ce of over 5 mm from the cover surface are

allowed;
(b) Wrinkles in the vicinity of the tranavarse
:;:u. are allowed, provided the film is free of
CKB o

5+ The film should comply with the requirements of Speci-
fications MXNl N786-57, Prior to using the film, make sure it
is provided with a fitness Certificate.

Following below is the list of materials used for curing
the seans and patching up the covers:

or to subject the seam to bending

Bo. Description Standard

1 |Polyvinyl chloride £1ilm,
grade B-118

Polyvinyl chloride plastic
Pervinyl chloride cement

Specifications MXI M786-57

Specifications MXl 2024-49
Specifications - MXIRY 463-56
Paper: condenser paper State Standard I'OCT 1908-57

thin parchment paper |State Standard IOCT 2995-56
Fifteen per cent solution of pervinyl chloride resin in
dichloro-ethane may be used as pervinyl chloride cement (Per-
vinyl chloride resin, Specifications MXI 1719483 dichloro-
ethane, State Standard I'OCT1942-42),

50X1-HUM

Appendix No, 11
ELECTRICAL CONTROL EQUIPMENT TESTER BH37-587

(Operating Instructions)

) Purposy
(rigs IX, X, and Xi)

Tester BU37-587 is designed for checking the electric
control equipment for proper operation, es well as for checke
ing engine rotors r.p.m,

The face pansl of the tester mounts the following equip=
ment: a reference tachometer employed for rhecking the engine
r.p.me} pilot lamps designed for checking vperation of the en= "
glne limit switches; a milliammeter for checking operation of
the SICY-1A electrohydrauiic system3iand a resistor kaodb for
detecting defective electric units of the engine, For dats on
the engine control equipment refer to the respective Operating
Instructions,

Checking High-Pressure and Low-Pregsure

-Rotors R,P.M,

To check the engine r.p.m. it is necessary to connect the
wires to the master plug connector. The r.p.m., is checked with
the engine running. The rotor r.p.m. is read off on the tacho=
meter indicator, mounted on the face panel, with the change=
over switch set in a definite position.

The change-over switch has three positions, Setting the
switch in either of the extreme positions will allow checking
the r.p.n. of one of the rotors, indicated on the switch; in
this case, the r.p.m. of the other rotor can be checked im the
cockpit, E
With the switch set in the middle position, both tachome=
ter indicators in the cockpit will function, N

[ tion of 1 Switi

For checking the electric control equipment of the eagine
the tester wires should be connected to the master plug eoM
or. .
The checking procedure should be carried out with the em=

1 'NO FOREIGN DISSEM
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The high-pressurs rotor r.p.m, are used to check opera-
tion of the following 2imit switches: starter limit switch
CTy limit switch BIT controlling additional fuel supply and
exercising of the spark plugs in the engine combustion chame
ber; limit switchHl controlling the by-pass valve, Operation
“of cams PFP0~1 and BR0-2 , as well as limit switch KC controle
ling the relief valve should be likewise checked by the high-
pressure. rotor T.p.n.

Oporation of limit switch I'3 ccotrolling the hydraulic
dscslerator should bs checked by the low-pressure FotoP Fep.a,

Check operating time of limit switch EC,

In the course of engine starting check operation of the
following limit switchess CT,BAT , G, aand Kil.

Pilot lamp BAT lights up.at the beginning of the Sterting
cycle and goes out as soon as the electromagnetic additional
fuel supply valve is cut off.

Pilot lamp CT lights up as soon as the starter is disen-
gaged, and goes out at the same time with pilot lamp JAT ., If
the engine does not develop the r.p.m, associated with opera=
tion of limit switch CT, the starter is caused to be disengag=-
ed by the timer completing its cycle,

Pilot lamps KC and M light up at the beginning of the
starting cycle; pilot lamp KC burns within a specified period
of time, whereas pilot lamp HIl is caused to go out at the end
of the starting| cycle or is deenergized by the action of limit
switch BAT.

Pilot lamps E00-1 and BO0-2 are caused to light up by
the action of the afterburner r.p.m. interlock circuit,

Pilot lamp IB is caused to light up by the uction of the
hydraulic deceleracor limit switch,

Pilot lamps B®0-1,E00-2 , and I3 keep burning at r.p.o.
values exceeding those associated with operation of the reu-
pective limit switches,

Pilot lamp ¢3 keeps burning while the afterburner is be-

i ing ignited.

Pilot lamps IIK,B8C , and 4 are caused to light up by
the action of the limit switches incorporated in the control
panel (IYPT-10 ), Tumbler switch P3 RELILF VAIVE should be
set in the ON position, Tumbler autch BY=2.B5¥-45 should be
set in the "BY=ABpisition,

w
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___To oheck the operation of the SICY-1A
control system, proceed as follows:

- connect the teaster wires to the msster plug connsctors

- comnect the ground power supply source to the aireraft
nainsg

- turn on the following switches: AFTRHBUENER, MASTER
SWITCH, PROCESSING (in the K position);

= cut out the hydraulic decelerator blocking systea (I'S)
by turning screw B provided on the Ki@-13iafterturnar coate
rol unit to the BLOCEKING CUT-UUT
¢ the trolley.

electrohydranlic

positisca;

= hydnanlie pnema to the sive
craft system; make sure the pressure in the hydraulic aystem
is within the specified range.

Shift the engine control lever to the controlled augment-
ed rating sector, and check the SICY-1A system 2 or 3 sec.after
pilot lamp B3C lights up.

Note: It is not allowed to check the elec
control lyltn earlier than 3 sec, after
musht + thn ione te r-ti:c
t o mgun i
l{ low through th
-un-—:u-.
Whenever the millismmeter pointer overshoots,
disconnect the instrument by manipn ung switch
be uuud w ub:.'nwt mteu. of
-ing is likely to
tgs engine guml lever.

By smoothly shifting the cnsim control lever within tlu
range of the controlled sugmented rating sector, determins the
operating range of polarized relay KBC, as indicated by the
milliammeter, reading the ainimum current value.

Operation of polarized relay KBC is indicated by a slight
Kick of the milliammeter pointer, as well as by a characterise .
tic noise associated with cperation of the I'A=-164 hydranlic
wvalve located in the vicinity of stabilizer attachment, Operate
ing limits of relay KBC, within the range ¢f 0,5 to 1.0 md, ia
both directions, should not differ in current values, which tese
tifies to proper operation of the relay.

3
lot lasp
anto-
cur=
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With the engine contiol
AUGMENTED rating sector,
within the operating range of relay EBC, without causin: a
change in the jot nozzle diameter,

With the eagine control

lever shifted within the LITNTEUL
the milliammeter pointer should shift

lever shifted beyond the upper

linit of the gigm,gggunnted,xatiog -8ector, -the milliammeter
poidter must run beyond the operating Tange of relay KBC, caus~

ing a change 1n the diameter of the adjustable jet nozzle,
deflection of the ailliamneter

from the gzero poeition should
the travel of the adjustable jet nozzle hydresulic cylinder
T0ods, ‘After the predetermined diameter is attained,

The

well agree with the direction of

the mil-

liammeter pointer should not move beyond the operating range

of ralay Km0
With the engine
MENTRD

attoo

Tating position,

control lever shifted to the FULL AUG-
the milliammeter pointer should run

beyond the operating range of relay KBC; accordingly, the rods

of the adjustable Jot nozzle hydraulic cylinders should be
fully extended and should not change their position,

4s soon as switch EMERGENCY ENGAGEHENT OF TWC-POSITION
on, the electrohydraulic system gets cut
hydraulic cylinder rods DAy occupy any

of the two positions, With the enrine control lever set in

the

FULL AUGMENTED rating position, the hydraulic cylinder rods

should be fully extended,
set within the range of from the CUT-OUT to MAXINUK rating

wherears with the engine coatrol lever

po-

sitions, the hydrsulic cylinder rods should rest against the

maximun position stops,

te Faulty Electric Units

Tester FW37-587 accommodates resistors which are equiva-
lent to the resistors incorporated in the electrical equipnent

of the 3ICJ-1A systenm;
on of the el hy
€ine electrical equipment to be cut

these resistors serve %o simulrte the
ulic 8ystem, thus allowing the en~
out, The defective electric

units of the engine can be det by ively i

ing individual units to simulate their operation with the aid

of sound resistors incorporated in tester BU37-587,

001
Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140
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The dstection ¢f the faulty units should be perforied-ia:
the following order, N

Disconnect the plug from the IP~3A rheostat tranaaitter
aad connect it to the respective receptacle of tha FE37-587 ;
tester, Make certain, the electrohydraulic syste; functions
properly by varying manually the IP=3A resistor whose knob is
located on the face panel of the tester. In case the electros:
hydraulic system fails to operate properly, with the rheost:
{ransmitter cut out and Bsubstituted by the resistor ineo
nect the rh tter to the
gine electric pystem and check the R0C-14 feod~back transmd
and rheostat P-4 usizg the seme procedure,

Por connection to the receptacle (when checking the
back tramsmitter) extond the tester cable with the aid of L
pateh cord fitted with two connectors,

Por checking: the feed-back 'y
resistor of the A0C-lAd unit, To check rheostat P,
¥ ana 10 ahcula be Banipulat ;

Normal operation of the electrohydrauli¢ system with oD8’
of the slectric units disconnectea and substituted by the .
resistor incorporated in the tester will indicate abmormal:
ration of the respective unit,

ate the
resistors

MEASURING ADJUSTABLE JET [OZ2LE DIAMETER ..
BY USE OF APPLIANCE EM37-575

(rig.XD)

1. Set the master switch and the
ON positioan.

2. 8et the FROCESSING switch in the K position,

3+ Cut out the hydraulic decelerator blocking systea
by turning screw Hprovided on the afterburner control uait
the BLOCKING CUT-OUT position.

4, Connect an air hose delivering & pressure of & to
6 kg/8qecm, to appliance EU37-575 (the valve of the app
should be closed). :

5e Connect the ground Power supply source and the txo,
mounted hydraulic pump to the aircraft mains,

afterburner switch ia:
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N

6, Btart the hydraulie pump and build up a pressurs of
180 to 210 xg/sq.cm. in the hydraulic systea,

7. Mount the appliance onto the projecting inner parts
of the jet nozzle flaps so that the collars of the appliance
rods are pressed against the flap end faces (Pig.YID.

Open the valve when mounting the appliance on the Jot
nozzle -

e T e ot o, 1

gg::grol lever to bring the Jot nozsle flaps from
the rating position to the augmented rating
position, repeating the procedure several timss.

8. Msssure the jet nozzle dimmeter at least two. times
after shifting the engine control lever to the respective po-
sition,

Subsequent measurements should be taken after turning the
appliance to ancther position,

Jet nozzle diameter valuer should B3 rsad on Ghe appliauce

tape. To determine the true diameter value of the Jot nozzle,
the mean diameter value should be found,

The Jet aozzle diameter value corresponding to the given
rating is indicated in the engine Service Log. This value
should be strictly adhered to, since it has been set in the
course of engine adjustment during stand tests,

50X1-HUM
-191 -

SUFPLEMENT 170 INSTRUCTIONS

tion
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fig ik . Foce Ponel of Electric Control
Equipment Tester '
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THGTHE SPLCIFICATICRS
Genercl Dota

Pngine designation . s 355

Engine type sueu...... Turbo=jot, iwo~snait,
with afterburner

Compressor secerececectine,e. Axial, G-Stagc, two-
8pool (3+3) -

Corbustion chembers: seeecees Individual, straight-
flow, accommodated in
common housing

Yumber ............ esess 10 pleces

Tumbering tesetecceccsccien.. left-hand, starting -
upper left-hand ohawb,
(looking fwa)’

UIDINE 4rerraneeianeninnanns Axiel, 2-gtage, twoe -
shaft; 2na stage
shrouded

Jet nozsle fttteesescecesac.. idjustatle, varisble

duty; diemeter of thrpg!

veries within 526 - :68(

7+ Arrangenent of engine -

ACCENTOTIEE \et ittt veieanarneen. Lower

8. Direction of rotation of -
rotors . Pttt it itttaannaraas Counter~clockwise (as
viewed from jet nogsle
end)
9. IMgine overall dinmencions:
(=) lengtn terecececocnaceeas 46LC Em

' . , -
g ; S 140001
- : e B Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500
e e e e e A S 5 N S AP e e . i
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(b) Namoter of turbine cacing ., 772 pm
(c) diameter or efterturner
on shrowd ,,,, SOANAELA LI R T R R TR, R S,
(4) maximun height complete with
accessories .,,,, v

ttrieciecaran,
10. Dry weight or engzine with
afterburner "eeesens

seees 1005 m

Srtrersetiieiiiaata., Ot aver 1 65*?‘,’.

Hote: Dry welght does not include eireraft “ececsories

and asaenblies delivered along with the engine.

11. Engine velgat, ns delivered “e+ee Yot over 1247, kr

. +2%

Note: The shipping weight of the engine does not include
the weight of the 011 inserted Tor corrosion-
Preventive treatment, nng the weight or the
auxiliary ports,

12. mngine mounting on aireraft

13. Pngine s furnished withs

(a) eutomatic autonomous starting gystem
Push=but ton starting of engine;

seces Sce Chapter X
rroviding fer
(b) fue1 System incorporating main fuel and £+
fuel manifolds;
(c) lubricating o131 system;

(@) comprescor intake fairing anti-ieing device Providing
atlon of the engine at &ny atmosphoric condi-

nriing

’ (e} afterburner With variable quty Jet nozzle ang dul
main fuel manifold;

(1) control systen
ratings (nyer);
(&) tlame igniter oxypon Supply syctem, rroviding for
reliable ctarting gt high altitudes; .
(h) systenm of air tleeding. Amount of air
bled from the compressor at maximum engine tpeed
and at standarg atnospheric conditions .....:.... 86 kg/hr

incorporatinc Panel for control o

0 0.0 o0 o

~50X1-HUM™

14. Guorenteed service life of engine
up to first overtaoul Ttretessssensisciiaies, Refer to Servdi
Log
= includinz operntion st noximum and
aurmented ratings for not more than v.eeeee. 3¢ hours

Hote: ‘hen caleulating the entire operating life of
. the encine, engine Tunning time on the ground i
¢oncidercd to te equal to 25% of the entire oPevh
ing life. If tre engine running tine on the 8r
exceeds 2.4 of the .erviee 1ife, ke subscquent.
oper ‘ion srould be cileulated 1 hr per hr.

Iimeters of Jet Mozrle Ixhauct Area
gt iedr Ratings

1. Full aurrented Tating eveeses 680 mm
T
50614
526*1Q
+14

2. Iintour cugnented rating

3. Ieximuc rating ..,.....
4. Lormnl rating ......

e of normsl » iine . . 526
%. Idling roting ....... £80 om

In;ine Contrsl .
“LA0E Sonrol N

1. fnpine control ic accomplished Ly menns of the con ’r,
lever, ilrourh ile medium of the control unit,

Yie camirel wnil conmists of regulating fuel pump H
~rd rolinge centrol venel NYPT-1¢, connceted ty meant of a
link. “he control syeten provides for operxzting the engine
2t the Zollowing riuingo:

(a) 18linr retinz, whick fe fwitched on bty setting th
encire conirel lever ~reinst the 1eling roiinr rtop; -

7t) r:tin-s from 1dlin; t> maximur, vhich asre switched

shifting “he enzine cortrol lever from the 1dling rat
fiep $o ihe nmesinun ruting stop;

ove - ' "RDF 3 00 =
' N - v Sanitized Cbpy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140
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(e) maxtrun rating, whie: 1

engine control lever agains+t tre mexizun rating ctep;

(@) mininum augmented rating, which 1z n+
the engine contrsl lever ase
stop;

5 mwiteked on by setting the

inst the minirurn 2ugaented rating

e (e) partizl 2ugnented ratings, which arc rriiched on by
moving the engine control lever irsz the ninioum a2ucnenied
rating stop to the full augmented rating ciop;

(%) full augmented rating; vwhieh s
setting the engine conirci icver egein
rating ctop;

plished ty
full sugmented

(a) engine Stopping, whick ic eccenplish

ed Ly cetting
the engine conirol lever againct tre cU

T-.U" (CTOM) ctop.
*le duty type providing for

control of aucmentaticn; it is actuated with the #1d of three

hydraulic eylinders.
Purpose

Changing of jet nozzle exhaust zrea
for ceiiing required engine roting
Electro-hydrsulic type

lydravlic fiuid KiP<12%, Cpeciricc-
tions HN-10-58, or 4lir-10, State
Standard 6795-53

Control system
Operating fluid

Hydraulie fluid pres-

Sure in system i8¢ - 215 kg/sg.cnm.

Sterting Systen

ulometie, ~utononour, eleciric, wiin

type voltnge switched over fror 24 to 43 v
The starting sycten

provides for:

(a) engine Starting or cranking a2t 2 t‘nnperz-turc of =2¢

to 450%C three tines in
storage batteries;

() engine startinz or cranking -t 2

to +50°C five times 1n succession,

Starting syster

suceessicn, withous boar?-chrrr;in; of

‘emperature ol -4
usirg = srownd porer supply

Sanitized Copy Apprved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1

&tzined by selitng
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of t:c AA-2TT frpe, with sterter not requiring eny
source of ti = T
cooling in betveer the cperating perioﬂc,i‘ < mospherto
(¢) engine strriing during Llight it ?m’ ;l it
cin . ot . ‘
ditions, et eltitudez »f up o 12,700 m. (w1 Xy 8 u
¢ oLty
cad to 8077 n. (without oxygen supply). )
~ “; Ltgrting cycien ctarter-generat
. Ltgrting cycienm.

components

sterting fuel control unif
porzted in pump HP-210, eled
negnetic valve controlling fuel
fced ot ctarting, storting fuel
ignition systen, air tlow=0fsl
vulves (2 pieces)

T'CP-CT-12000BT
Ic used es 2 sterter during
starting. With (:n:_;i.ne rnnn
employed as 2 D.C. generatore
Change over from sterier to
rator duty it sccomplished aw
nrtically at 32 #2% of high
sure rotor normal reting or
timer within 44.C 1.2 sec.
1 piece
~clockwise
birection of roteticr Ccunter-~clo
2.249

Cear rciio
. trrier du‘y 2.249
1.4k

3 t
te owretﬂgd»m a sterter no

Tucter

et i

% cenexmter Qu
Siarter=geners ior Ny

4hzn G zimec in ruccession.
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Ground power
supply source
switch box

Sterting fuel
. used

Tuel corsumed ir
" one starting

(a) Sterting
fuel tenk

(b) rilter

(e) starting
fuel pump (instal-
led on ‘. air-
craft)

Areraft pewer Suprly =

Conponents incorporated in

EHans o

9.0 o0 o

Paarresas

o sty

Sisrtd Zgud t
(1 not deliwered vith engine)

ource (ci.rege tatteries)
15CUC-45

2 pieces

Is enmployed as o DOWer scurce during engire
Blurting

HP-15.  nctzlled o zireroft {4is not
supplied 2long with the engine)

A4 (inctilled onm ground pewer supply

_seurce; is net delivered along witlk the

engine)

‘T7-44=5 (instzlled on zireralt; is neot
lelivered along with the engine)
rovides for fuccessive operation o7 the

¢lectric starting ecuipment within the time
Peried of 44.i +1.2 see,

Starting Tuel Systen

Iuring engine sterticy on ground and in alr
Iystem provides for gascline Supply into

Tlarce igniters eng for 1gniting corbustion
chanbers

~wlation gesoline
2012-54
Wt over 0.3 114,

B-70, State stmndarg

sterting fuel rysten:
1 piece (mounted on eireraf:)

1 ptece (inctelled on elrerast)

P
y 0001-1
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Type

Yumter
Output

Pressure shouid
P41

be zdjucted at

Starting fuel tark

pressuriration
value

(d) rleciromegnetic
starting fuel vzive

“ype
Hurber

(e) “lame igrniterc

Ype

Tunter

50X1-HUM
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MEP-10-S¥, genr kre, driven ty el

ncior

1 riece

&377 114, pexr heur ni o pressure of .
2.2 kg/eg.om., with V = 24 ¥ and

2 4.2 Iy/veecr. (vith no air pressu
su;;\lied ir:: tonk cné at voltage

25 =2 ¥, zs rerd off aircraft vold
«4 =1.75 kz/sq.co. (provided by I8
turint plent)

WKIT-9
1 pfece

Ixternal, with low-voltage ignitiam
systen znd oxygen supply
2 pleces

7o supply cdiitionsl e2mount of oxwy
te fleme izmiters for more effec
iznition of mz2in turners when ot
engine in flight

Components incorporated in oxvcen supply system: .

{xyegen tottle

(XJger pressure
reducer

Ileciromagnetic
ox;cen velve

Non-return oxygen

velve

o 2 11%. cepacity (am
), 1 plece

Tlece
zicee (moun‘ed on aireraft)

plece
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Oxygen prescure forward of
flame igniters

Electromagnetic fuel cupply
velve:

Purpose

d

sec. after TIRTING
@XILCK) 45 pressed; edditional
fuel suprly is dincontinued as
soer. oz high-pressure rotor
reachec rpeed zmounting tc 48% of
its normel r.p

Type LHIT-9%

Number 1 piece

Starting fuel ignition Low-veltrge, enploying erosion-—

systen type surfice dischaorge sprrk nlugs
AT blow-off valves:

Purpose Dischorge part of alr into atmos-

phere to prevent engine fron stalling

at starting cr grouni

Type Hydrzulic
Number

4. Permissible gas ten=
perature aft of turbinme
during starting

5. Time rejuired Tor
engine to gain i1dling speed
from the moment steriing
tutton it pressed:

2 plecec
Tot over 65°°C

Lot over 6 rec.

- afterburner moy te turneé on within not lesc than 9C zec,
after pressing the siarting tutton;

Hotes: 1. During zutonomouc siariing, itre ii=c perizd
required for reaching ihe idlirg cpeed 2y e
increased to 1GC rec. ~ h

“(Up to 4C5C me For T=2)

50X1-HUM

-15 =

2, In care the muximum or augmented speed is
recched within 90 rec. after pressing the stert~
ing tutton, gas temperature oft of the turbine
15 c1lowed to be inereased to 726°C (for met
more than 5 seci).

DTuel System

1, Grade of ifuel
(2) mein »né nfterturncr 7~1, Stete Standard 4138-49
-2, State Standerd 8410-57

c-1, State Stenderd 7149-54

noie: <ngine mey opernte on fuel 7-2 for not more than

S0 hours.

2. Tuel boosier purp Y 30T
Type Centrifugal, with permanent-
precsure valve
Direction of rotation Counter-clockwize
Gezr raito 1.244
Pressure upsire:m of tooster 1.7 +3.0 ki/sc.cm. abe
Py 1.8 +3.. kg/cc.cm. abs

irg reting i
flot less thon .45 kg/8q.ome -abs

chort-time (wiilh: :ircrafs
deenergizcd) pressure up~
strecnm of punp (up to
6257 n. for %=1 :rd 7-1)
ot lecs than 0.6 kg/sqe.ome &b
3, Tuel prescure upsirerm 2.4 = 3.8 kg/5q.cn. &b8
of high-presrure fuel pumps
(main snd of’erturner)
Chnori-time precccure rise Up to 440 ki/cSgecne
4 161ing roiing sfot lecc than l.4 ¥g/og.che
4, ein fuel rerulaiing
punn:
ype . HP-214, Plunger, with variable:
low=pressure rotor specd gove
end with device Tor limiting
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Direction of rotation

Gear ratio

Starts regulating
engine speed
automatically

Maximum fuel ov b~
put (at o, =
11,500 rep.m.)

Minimum fuel oute
mt (at Ny =
10,000 rep.m.}
5. Afterburner fuel

reguleting pump:

Type

Direction of rotation
Geer ratio

pressure increase ni acceleration; pump
ir furniched with dydrulic dccoleratur,
alerting fuel conirol unit, hy~pass
velve, rnd dictrituiing valve, Pump
rotor is driven ty cngine high=pressure
rotor

iicters fuel supplicd into comtustion
ct.achers to provide for naintnining
predeternined encine speed at suctained
Tatings and intermediage rotings
Clockwise

2.78

2t 85 -27 of normal reting, or at

950C - 20¢ r.p.m.

Not less than 706¢*20C 154/mp

360 #25 1it/hr

HP-22%; plunger trpe with afterburner
fuel regulotor znd barostatic fuel
supply limiter; punmp is furnished wiih
of terburner valve, high-prescure roior
speed tronsmitter with limiter, =nd
control unit BY-4B

Meters fuel delivercd into efterbwrner,
with PE/I"‘ ratio meintnined ~t the snme
value; limits fuel deilverg depending on
comgressor outlet presrure; limitc
maximum r.p.m. of i
Clockwise

2,57

PTCCTUre rolor

0'0.0

..1. SECRET

' FOREIGN |DISSEM
RO

\ e
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Maximuz fuel ~uipui
(at My = 11,150 rop.m.)

6. Pressure of fuel in
pilot menifold of engine
nain fuel eyctem

7. Presturc of afieriurner
fuel &t HP-22% purp osutlet

8. lain turner:
wpe
Jumber

9. Stertin; “urner:

Type
Number

1C. ifterturmcr fuel

injector:

Type

HNumber
() ir. lerger manifold
(¥) in smailer iifeld

11. rilser at mzir and
afterburmer fuel inle<
12, “uel <enperoiture it
higl-pressure pump inlet:
continuous
shorietime (10 min. per
loperating Lour)

50X1-HUM

Lol less than 10,500 =40C 1Y

Niot over BL Xkg/ng.cn.
Tot over 9C kg/sqe.cm.

Centrifugal, two-stage, dupl
12 pieces

Cenirifugel, cingle-stage
2 pleces

“entrifugzl, single-stage
372 pieces

5 pieces

42 (including 2
ors)

Gaure, ing 16,90C meshen:
sa.cn.j incorporated in uni

Not over +8¢°C
Not over +12¢%

5

Lutrication Cystem

Type

€11 prede used

931 eonsurniion
Prezrure in o4l line:

(n) &t £11 rntings (idling

rating exclurive)
(t) at 1dling re*ing

Close-circuit, sutonomous
IK-C, State Standard 645753,
ot over 1.2 1i%/hr

3.5 +0.5 kg/sqecn.

ilot lest than 1.C kg/oqeo

¥

starting ih)
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Note: At n=ltltudes exceeding 1¢,0(C m.
Arop tc 3 kg/sq.cn.

cil preccure moy

5. 011 temperzture at engine
inlet

011 tempernture et engine
outlet

Not less than -40°C

Not over +14¢°¢
Note: Cil tempcruture is meacured during cxperimentzl
tests curried ocut in ceompliance with o speeinl
gchedule,

6. 511 pumps:

(2) deiivery oil pump:
Type Gear-iype
1 piece
Clockwise

3.168

Humber
Direction of rctiticn
Gear ratio
Delivery at normal rating with
back pressure amounting to
3.5 +0.2 kg/sq.cn. and oil
temperature of +6¢ - 75°C
(b) o1l pump for scavenging
o0il from accessory wheel case
and from central and rear
supports:
Type
Number
Direction of rotation
Gear ratio
Delivery at normal rating
with back pressure cmounting to .
N.5 - C.8 kg/sq.cm. and oil

Not lesr then T¢ 1it/nin.

Gear-type, three-section
1 piecc

Clockwise

3.168

temperature of +6o - 7°%

(e) pump for scavenging oil

from front support:
Tvee
Fumber

Tiot less than 137 lit/min.

Gear-type
1 plece

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP8 ' e
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Clockwise
4,461

Direction of roiatlon
Geer ratio
Delivery at normai rating with
tack prescure emounting to
Co = (.8 kg/cq.cme and oil
tempercture 0f +6. - 7:%¢

7. (1l precsure geuge

8. Fuel rnd vil unit c:nsist-
ing of fuel-cooled oil cuvoler,
low-pressure fuel filter ard
0il tank
Type
Turpose

Mot less than 12 11t/mins—
TuM-8T

3u7C

Cooling of oil at any of
engine ratings

16 1it.

12 +C.5 14t.

(11 tenk cepaclty

imount of oil inserted in tank

Minimum zmount of oil allowing for
normal operation ¢f engine 7 1it.

9, Prevision iac been mede in the engine oil system for
dreining 011 from 21l lower points of the oil cooler and of
the engine wheel cuse, =5 well ac for ‘reathing the engine
through the centrifugal breather with tarostatic valve, ens
ing normnl cperciion of the oil system at high altitudes.

1¢. vhe engine oil sysiem provides fer normel operation of:
the engine irrespective of interrurticns in oil supply_ (dux:
inverted fligki, eic.) #mounting to not more than 17 sec.

1. 9ype of ignition oyctem
. Boonter coil unit:

Jlectric, low-voltsge

(&) scrving comtustion
charters nurter

nurber

() rerving uierturner

nunter

KHA=114%0

2 plecer

THs=1143 (installed on
eruft)

1 plece




3. starting spark plugc:
serving contuction chambers

rumber

serving afterburner

number

4. Cenerator regulating
equipment

- Aftexburner contrel unit
with relay T, type TKE24IIAT

Purpose

Number

6. Ratings control panel:
Type
Number

7. Variable duty jet nozele
‘control system:
Type

Components:
Rheostatic trancmitter
Regulating rheostat
Peed-back transmitter
Pulse delivery box

Blectro-hydraulic cwitch
8. Control unit:

Type
Number

SECRET-

- Ona ROREIEN Dl#M o

o

Ghielded, rurface dizcharge
CNH-4=3

2 plececs

£3-2115

2 pleces (including 1 ctand-
ty)

PYP-82 rnd WEP-4004 (are
not delivered with engine;
installed on cirerafti)
HAR1I3R in
with engine;
aireraft)

Causen

not delivercd

inctalled on

afterturrer to te
turned on ard cui oif
automalically

1 piece

NyPT-1¢
1 piece

Arcy-1A

TP-34

P-1l

J0C-1A

iMC-1 (inctalled or r~ireraft;
ic not delivered with engine)
TA-1644  (inrtalled or air-
craft)

BY-4B
1 pilece

2

R
s5irer®

g NO FOREIGN DISSEM

ot
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The engine corrrescor (i'1g.6) 15 en axizl, two-ppool,
six-stege type.
She commr r conprises & rtutor mouniing fixed vane {

ihe guide vane emtlies, #nd twd rotors: a low-pressure
roter tnd a
of three staofes

The fir
a5 regards ihe relctive-velseity of the air entering the
rlades; the zir @i the guide vine acsemtly inlct has 2 sub
velocity.

rie rytor tlader impert energy to the :ir, simultaned
slowing devn ite nxiel velocity; the gulde vene assenmblie
straigitern tie oir ctrerm until it flows in the axial dire
ticr, wnd causc ~n increzse in the anisl velocity.

“ris orreapemert providec for satirfrciory operations

totk the rotors .nd ire guide vene assemblies.

The comprescor stator (Fig.6) ccnoists of dictance
front casing 2, ceeing 6 of geccnd ctage guide vane ass
riddle cacing 8, casing 12 of the fourth and Tifth stage
vane asserdtlies, ard reer casing l4. /11 the casinge nre’
wulled, light ooruc.urer fatricated in stcel ehich<BLIGWS;
the use <f welcded guide vane ussemtlies giving reliadle.y
Tormnnce. Na—

vke caringe zre courled to cach -ther L. meanc of bg;
pacsed tkrough flanges. lelther of the casingt, exclusd

¢ o

0 .0 _a_a:




the fourth and fifth stoges, hac a longitudinal joint, which
adds to the rigldity of the censtruction end zllewr the easingr
to be made thin-walled (woll thickness smounts to 1.0 - 2 nm).
A1l the vanes of the guide vane arsemtlies (exclusive of the
vanes making the cixth stage) are attached to the cneings ty
means of point welding.

Tive straightener venes 4 of the first stoge are scmewhot
thickened. Passed thrcugh cne of the siraightencr vaner is
a drive sheft ruruing to the low-pressure rotor specd trixs-
mitter, to the oil pump, sczvenping il from tie iront support
of the engine, and to the certrifugal governor oi regulating
pump HP-218, s scree for delivering oil to and
scavenging it from the front support. Supply of air Zer he S~
ing of the nose bullet and pressurization of the oil lebyrinth
sealinge, as well as btrezihing :re accomplished bty ihe uue o
the other two thick siraightcner vanes.

The arrangement of the linmes in the frert cnsing is
diagrammed in Fig.6.

pump e vane

Front casing 3 sccomnodctes low-pressure roter front
support 2. The front suppert is made in the furm of # housing,
cast of magnesium alloy ond accommodating pressed-in steel
bearing holder and steel nitrzted busch centeeting cenling
ringe. The beering covity is fitted with n cist cover, alue

dating n pr d-in nitreted cteel tuah for the front
sealing rings. The czst support ic cecwred to the Jlanges c.
the vanes of 4he lst stege guide vame acsemtly.

Attached to the flange of front casing 3 ic cecond
stage guide vene ascembly 5 cligred with regard to the
cylindrical surface.

tidddle casirng 8 serves for srrongenent

&7 ibhird guide
vane essemtly ? 2rd for forming frent precsure chamter 7,
reducing axial force ecting n the middle suprori tearing.
’ The vones of the fsurth and f£ifth sulde vane entlies
are secured in cacing 12, wilch, in rontradisiinction t.
other guide vane assemblies, has o longitudin:l joint.
rear flange o the czsing is coupled with the £13 of fitted

ihe

“he

aans apre
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tolts to the froni flange of rerr casing 14, which 15 a load-
carryins comporenti -corving for connection of “he cumprecoor o
the hot scction of the englnej it tlco connects the low-pres— ;
cure nection to the higreprecrure cecti.n and ccnprises one of
the mein lead-crrrring riructures of the engine. ‘ccommodated
curing wre gulde vanes 15 of the c£ixth stage‘,_vhie
ty meenc of trunnions and bl 10 the inner and
outer-wallc of the reer caring.

searing lolder 19 rerves for sttnchmont of the holder 13
of migdle Suppor: n4 the re:T STURPCTL of the high-pressurd
rotor. The b in,: 1clder i3 menufuctured from steel and is
essentii1ly ¢ 1lig:.t welded construction, reinforced by stif-

in the reer
are cecurcd

fenerc.

ore wewrin;, holder sceommodutes oil supply pipes 17 and
01l ncuverping pipes 1€, at well ec #ir lines comprising twe
pires delivering eir to the dice of the first stage turbine
(vie inteke 27) and four pipes for outlet of air, tled fro
the compressor third ctige 2nd serving for cuvoling the
turtine beeriny holders. This eir is diverted to eir col-’
lecter 29 and furiler is disciarged into the atmosphere via
pipe 28.

The ¢ir linesn ¢
air @iccherge iTe
to receiver 24,
of the third end :
trrougin whi

s comprise eignt pipes 16, serving Lo
1o lebyrintt ceelings of the reer sum
re the 2ir 1s dclivered {rem the labyrinthi
sth rtapes, . nd of two connections 25y
e nir ic diccharged to the atmosphere.
Tearin; nolder tresthing 15 nccomplished by the use of
trecther pipe 2C. :
the lower pert >f the tenring “older gccommodates oil
teldr 2l +he rear support

colleator 2., wiiel dr:ining frun

e lowepreceure raier | .7) cenzicts of rhaft 36y
“rroe dises, ad tle hl:der e firct - third ctages, na

LIRS
S oingnlecs s-eel. irct cizse dise 34 1o czligned with e

© OB
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to the shaft hole. Discs 37 end 40 of the second and third
Bstages respeciively, sre coupled bty means of radinl dewels to
form a oingle urit, which 15 shrink fitted onto rotor shast 36.
The disc dlaphragms are provided withr holec serving ror pro-
teotion mgainst pressurc drops; tre cnly force acting resulis
from the pressure working ageinst the blades.

The torque from the shafi to the discs ir trinsmitted
through splines.

The shaft accommodstes glotticd Lolt 31, which locaies
Tirst stage disc 34 exially with the aid of nut 32. The same
balt secures spinner 36, insialled om the disc of the fipet
stage. The profile surfacc of the cpinner is cozted on the
outside with orgenic cilicon compound; on the incide the
spinner ic heated by the nir hled frem the
stage.

The blades ure held in the dises ty mezns of locks of &

dovetail type. ‘The blades of firct stoge 35 are held egrinst
axial displacement ty dowels 33, whereas tecond Stage bludes 36
are sccured by dovels 39 and ring; third stage tlades are fixed
by ring 42. -

The reer end of the shaft is splincd to the cecond o
turbine shaft. The cpherical nut, taking up axisl lcnde, 45
tightened so that 1t comes up 2gzinst the face of the second
stage turbine sheft, the neeccrary clecrance being provided
between the nut sphere and il low~prescure rotcr chaft.

The low-pressure rotor ridec in two supports (Mig.5);
front support 2 is a roller bearing, located in front ing 3,
the rear support teins formed by mid support 1y with » radi.l-
thrust bearing arrcnged in ‘the trunnion of the Ligr=precrure
rotor. The bearing izkes up axinl 1.:d, reculting frem the
difference btetween the oxiel forces of the compressor ~nd
turbine. The :xial lord of the low-nressure roior is tr
mitted to mid support 13 throush the mediwa ¢f the Gighepron-
sure rotor corponents.

50X1-HUM

“he 1.1;‘h-;\r<‘:'nurn roter (¥ir.8) connisie o}' the din:ﬂt:n
tladen of fourt). stupe 43, 46, £1fth stoge 47, L0, and a:el,
siage L3, Thy 'X" runnion 1, fabricated in o .siiﬂons a el .

The dires re wit) {he trunnion forn :mhinur:gral ur:: -
The tledc: :.m/ :lcrurrd in e dicec by meanc of dt:vctnil O

J Llrdoky ore reirined bty rings 44, 49, wnd 55. .
c ::h:mi: i trunnion £1 is snpiined (¢ the shaft of ¥
s1lipned on the sheft by means of
- are tirhiened by a

e turcine ard

rut retrired hy oo
The cone Joint i
one 22 (F1ge6) i
i;::\v:vnctj; [;'ror)ﬁ: cone 23 ic mede in the Jorm of a collet. i
Pre 1 on the upper eylindricnl portion of mnnioﬁt)
(Fig.8) 155k stepge dise 47 ~nd sixtl siage dize 53Ze
diges are 4 in pl:cc vy merns of cylindrieal dcrmcls h E
52, vourth st~gc dize 43 presced on the ring of f£ifd
dice 47 znd i° n~lsc . ceurcd with the nid of ¢ylindricel
"he Nigh-pres iure rotor ripidly connected io the cheft :g
first ctage tvriine, ruac in the riddle ind rear Suppor

nde nc follows. Non~-detachable rear -

106 Bhe e noast
ted on the twetine shaft with a negd

He ne.
o c:‘f:’: trunrion :cccmmodetec the cuppori off the low-pro
rotor, whicl ir esrentirlly mid “eiring IC (?13.(:)- Hi:,a_u.
support 12 of .he gl ~precoure roter conciste of t:ou a
ihrust ball terrings 11, which tnke up radiiil tnd axl
Joint uperniion of totk v n;s is ensured Ly proper se
of culiir:ted rin.r ¢nd of sther componenis; this allow
: up redizl -nd exinsl 1oo6s al tle ceme -

To decrease (It :‘crccs actiry on the middle :up})ort o!;
enginr, provisiue ir mede for the req pr ""\:u'r: [ r.r.\he:-
resr nuppor‘: 35 “he Lighepresrure rouor ¢ L i" reprece
ty « roller ‘errin;, ‘nkin; up radinl loadc only. samet

Zubric:ticn of *he cn~ine supporin is accjon;:l 3 o"
forced delivery of oil to the tearinye vii. injectorsc. I

teasrinsn 1o

- : Sanitized Copy Approved fr Release 2011/02/07 : CIA-RDP82-00038R00150014000
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011 to the bearing of mid rupport 1C cannct te delivered in
the usual manner, it is rupplied from a fixcd injector
attached to mid cupport 13, into the oil collecting tushing,
at some angle to the engine axis. The busting ic provided
with bledes, which svirl the 011, thereby causing it to be
carried to the bearirg (by the cetion of centrifugal forees)
via three injectors. The come forees cause the ofl to be fed

C na pter I
through the rumning ‘earing znd T CIBUSYICH CHAMBER
.

wnd further to be dischrrged olong
the inner surfazce of the roteting bushing znd vie the ho

dmne les
in the trunnions inio the oil

~ce of the rotor. e engine ir cquipped with 2 cennular combustion chambey:
syctem (F1s.9). Ten cylindricnl comhustion chemters of the
are ~rranged in the olrculer spéce beiwe
houeing € (forming the ensing of the @
ahaft 4ube shicld 7. The front part of
housing € #nd ciroud § form ur annular diffuser whose t\uqﬁ.
iz to slow dowp the #iT ctrezm at the inlet to the combustion
chembers. ‘The comtustion chamter proper is comprised of
tapered doric 1 wi‘l: cwirler 2 and deflector 9, three-sectlon
liner 3, and fleme %ube 4 with combustion chamber attanhment
flange S. : :
The a2ir coning from the compressor pcsses through the- &
fuser, cnd enters ilc comtustion cremter  via the swirler:
the loles provided in the dome. Deflector 9, heving two rows
of holes, melics ior uriforn distribution of the eir 1in the
mix4ture formation none ¢nd provides an air coct cerving for
cooliny dowa ti'e combustion chamter dome.
e cir fcd inte the comtuction charber is divided into
the prinary end ccccndary ~ir atreens. :
ihe princrr rir, used up during fuel comtuction, entars:
the comtuvstlon ~hwrler thrrough the swirler, es well as th
the loles in the dome and in the first scction of the 1ine:
Viile peen “rougn the swirler, the cir cirean 13
tie reruls 1 £ forces ihrow tle nir apcinst the;

wells of g recuit, ¢ rarciection zone is 0
in
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the fuel and air {n i) cortustion o Tene voled, ve o ehepbers, Hherely affording rommunicuiion tetwedn the “IAREF
in a more effective evaparation and nixiure § tion. the spaces 3f tic ciimiers. Two intercornccting tubes 17, locat
presence of the lack currcnic proviler ap . Y1c igrition o in the upper port, toiween chiners I ond 2, 9 and 10, ere
freshly formed mixture within 4 wide Tange 18 ekcent alr cnet— provided wiih rec ¢ for accormodntion ol thec spherical
flolent, bushesr 2% rl: izniie 21, incorporsted in the cngine ‘s
“he secondary “iry conpelsirg the ralp o ir strecn ing cycter, "
(about 702), Tlov into the contuction chepbe ‘ ugh ceveral ’ The muxcumcc,m[ ‘utes cerve for propagotion of ﬂlll
Tows of holes provided in ine liner. a mixed wit) oo i uters iad for cquulizing prescure th
the hot gas siream end cools 1t :s tre rreelfied temperotiure. P roviding for :;wjrling of the uir ztreu.m, 1s fuin
The secondary nir i fupplied tlrough tic :oler se lucwiion cd witl:
and diameter: zllow for HMatrituiion o0 temper: turer in tie ed in the combuod o rber dbge vhell ted Lato thet
combustion chumber oxhs i regoerd to the turtinc swirler io r
blade height, w.ich 1 dicteted Yy he }lude strenstl contide— fets the po
rations. turner - xey
The combusiion chumker walls zre cooled dow; Yy oh chanter due to thermsl expunsion. i
secondery air, flowing on the outside, Thir i . 2 ‘he comvurilon cirmber dome, threc scetions of the
through the rows of holes 22, provided on ihe ioi wee snd ke Tlape tute x
the liner sectionc, rng I‘ormz i3 sAr cont on tle incide, ¥inuous ere welding, In the zone of the welded seenm, the
protecting the walls of <he comtustion charters ooninc! core sections ind the fl:ne tube have clotz 19 which serve io re;
vection heat exchange. duce trermsl cirers
The secondery air forms n hess incul~*ing lzrer beiveer crzure  more tetween the welded curfaces.
the comtustion chanter walls, external roucing 6, and chicld 7. lome of tre ioles in tle liners -re cdged with shells:
For attaciment 4o tha engine the comtuciion clanmcer re Ii.ied to preclude overeooling wni resulting crucks due to great
with flenge 5. The inner tand of tre flange carries ‘wo luge, thermal sirecoes,
serving to frcten the comtustion chamters on common Ting 1&, “he eactucijor chister ends in the flome tube. T
which, in its turn, provides for aligning the cntire ¢ i welded to - flane twke. For protection :
tlon chamber set on furkine nozzle iizphrigm 11. “ie combu: Le flenge i bed with copper. 11 combus f1on chenber
tion chambers are hels Aagainst longitudinel dicplicement oo S o Zitriciied in hewt-resisting naterials.
the external collnr of flance %5 tie collar is clanped teiwern end o terisl rore e esinting, the swrs
the housing Tlarge =nd the outer Tl of ‘he nousle dicpio of 4 fucjon T s Ted v cciel enamel.
The front part »f the combuction ciigy ers re: :, "o tion o.;m ey ing € ¢ ted in stainless:
burners 13, Tigidly cecured t¢ the engine o Ge o Toeortus T B : : T W flenges
tlon chamber dome hes WO Ty-pan: holer, accamnadnting welded
bushes 14 and 1.. Qyei 14 kas 4 upeetal rroove snd oeutout. e
atiachment of interconnceting tutes 16 “nd 175 thic oppnc
ends of the “ubes enter the tusher of tre wdjzeent contuction

Screr ° * o o o o o o o o
"o FoREIGN s . .
° ‘J E& g ° . . . ® O | ./ ‘
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nozile diapsrecn aree 1o accomplished hy rearrangencnt of
cceertric tlocks 18, Living various groups of cecentricity, - -
The outer ~nd inner flarges of ile noc:le dicphregn venes -
form ibe tapered profile of the rlow pati.

Chepter IIT furtine Nire
W{EINE The high-preccure rotor rests on tvo supports: the front
The engine is furniched with o two-siare. e suppori 1is rerrecented by oa‘double—row enpulex ball biaring,
turbine (Fig.1cC). o accommeduied in the compressor; il formed by’
Lach of the iurbine stages WS 145 own rotor :nd noszle turtine roller ierring G. The cup of roller tearing 8 with
dlaphragm(stator).
Outer shaft 47 of the first stage rotor
nected to the high-press
pressure rotor. of nut 12 snd lock
Inner chaft 48 of the turhine second-g Conneciion dF turtine first-cinge rotor shaft 47 to the
coupled to the low-pressure compressor :md Figh-preseure conpressor sheft ic accompliched by meens of
pressure rotor. splinesy mitusl slisrnert of the chefis is ensured by two
comes I ard Vi auguler dicpl-cemerns iz prevented by retoiner
Tirst-Stare Nozzle Diogiire~ attecred to sha’t 47 Ly screw %S,
The roisr of tie turkine first -tzpe concicts of shaft 47,
The nozzle diapkrugn of the firr: o age concicis of inner dice 37, end t1l.dec O,
support 1, outer ring 18, redi:1 ciruts 1° acconmedeting velts Lowel-loc: ted . ilc rear end at tle chafi are the follo
in their threcded ends, s#nd rollor vanes 19 with flanges cart ing comperentss riig iolder 6, sioft tush 11, znd inner bears.
of elloy. ing holder 41.
[i4
Inner suppori 1 iz esttached to the flange of reor casing @ The dire ic conmected to the chaft with the aid of em
with the help of fiftcen fitted balts; 1t comprizer part of adjueting Lend =nd riztecn rodirl Aowel:s 30.
the engine fnner locd—cirrying systen. Tlader 21 {1 pieces) cTe Frbricited in hent-resieting °
Quter ring 18 is secured togeher with mozzle diaphragn alloy. "hoy :re reeured .o the dicc with tie £id of five~
ca8ing 20 to the recr flange of ihe combustion chanter :nd teott fir-trce  lock:s, The blades re held nge inct displaoce
consti_tutes part of the engine outer load-ccrryinc sroien. merd
Struts 15 and the bolts accommodaicd in their ends, con— 5. iijectied to Ayrrnie telincing which ic
nect conceniric:.lly ike immer support and tle outer Ting, nd w.aeomplich resrragerent of “he tlader .axd inctallation
1link the inner and suter lord~carrying cyricons 2y ihe engine. - T Wl peing Yolis £ :nd 34,
Nozzle disphragm vanes 19 (4G picces) wure mounted on “per. from ilir, {ie lish-prescure turtine rotor mnd
struts 15 and ere retained by scrers 17; adjuctment of the . the g ~prescure corprersor rotor are rutjceted to joint
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balancing when pocitioned et o certain angle relative t9 cach
other.

Second-Stage Nozzle Daphragn

The second-ciage nozzle diaphragnm consisic of caring 2C,
thirty eight vanes 3¢ cast from alloy 2nd atinched to the
inner surfecc of the caeing ty meuzns of holts 29 and ring

The outer and inner flanger of the vaneceenziitute ¢
ed surfaces of trLe second-ntege nozzle diaphragn flow pot
the projecting outer flanges meke up the chroud of the fivci-
stage turbine; the casing of the nozzle diaphregn constitutes
the shroud of the second-stige turtine; ihe “osses of the
inner flanges form two cylindriczl surfaces far lzbyrinth
sealings.

Ring 32 ensures stsbility of the latyririh cylindrical
surfaces. Adjurtment of the nozzle diaprragm area w
narrow range can be periornmed ty turning the tluzdes
expense of the clearsnces between bolis 29,

Fitted between the end faces of the first snd cegond
stage vane flanges are cexling gzskets of ach
enclosed in thin steel sheathing.

hin o

tos cerd,

Lecond-itzge Turbine Rotsr

The low-pressure rotor rects sn 4ws cupportc. the front
support 15 represented ty » radicrl 4hrust Lall bearing,
accommodated in the sheft; the rerr support is constituted
by inner roller bearing 27 of the cecond-ct c¢ turrine roter.

The outer ring of this tecring ic mounied in Rolder 41
pressed into sheft 47 and is securcd by nut 26.

The inner ring of the roller tezring ic
aut 23 on inner shaft bush 22.

The shaft of the low-pressure conmpressor snd the o
of the turbine second-stage rotor rrc coupled by mesns of

ustened ty

splines; axiel forces fronm thc low-pressure roior are tronc—

50X1-HU

mi4ted by cphericsl nut IV, which also serves to prevent .4
longitudinzl displacement. e

Nut IV ic retained ty locking bush 1, spring 52, an
thrust rings 53. “

The rotor of the first-sizge turtine consicts of imcrj
shaft 48 with disc 26, cnrrying.64 chrouded blades :!1..,‘s

Located ai the reer end of shelt 46 by mezns of dv’els
arc: lebyrinth ring 44, cha’t btush 02, ~nd blarking cov?
Suehined on the shuft, telow the bush, zre rpivel groové
a circular rec zerving for pn.ssige of the cooling ai:
prevents hect exchonge tetween shaft 48 2nd roller beering

The cornection of the shaft with tne disc is a fork
types the rear end of the chafi s fitted tetween two macH
lugs of ire. Mreniy T +1 dowels securing ihe jfoim
provide Tor thc necesscry sirength of the ctruciure.

tladec 21 {54 piercez) nre made of hect-recisting alloy:
The tlades vre held in iie 1isc by five-tooth locks of the
fir-tree type.

7he tlider »re reirined ir plemce by plate locks 33.

The nk scetion of ihe *ledes her a three-kmife 1w,
serving &@s ~ g5 lahyrinth.

%he shrou¢ provides For damping tlrde vibratioms.

The shroué componentis rre Ioiricated in hcnt—renizf
alloy and comprirze 32 shroud sectionc 50 =nd 30 shroud:
The shkroud sections are fitted into ihe holes of T
50 thzt cach nection coverr iwn llrdce. Dounted i
holes, tetwren “wo neightsuring sections arc shroud bush
fhe lriter are nmade tutular %o reduce centrifugel forces.

Tne rotor of the cecond-stage turbine is tclenced:dy
rezrranging the Flider tmd by inctzlling valoneing tolts:
wnd 4%, .

vhen zosenmtlirng the turtine unit it is neceasexy to
encure longitudinel eleerences iy and ¥,. (learance 1,
ty proper selection of erlidtroted wisper IU prior to
1ins <he rotor of ikhe recond-stoge turtine. Clearznce.
prrovided ¥y selceting proper calitrated washer VI, -mm:
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installing the Second-stage rotor; to Ireserve longitudinal
Play on the cphere of nut IV, tke thickness of calibrated
washer VII is so seleccted as to suit wacher VI. ‘'asher VIT is
cecured in nut IV ty a retaining ring, whereas wacher VI is
held on shaft 48 with the aid of thread, cut on the chaft
shank and tapped on the inner diameter of waosher VI,

Lubrication of Roller Rearinrs
Sessannnlon od Roller Rearinss

The roller tezrings are lubricuted with
injector M. Thc rear roller tearing of
18 lubtricated directly by the oil Spray issuing from three
upper heles of the inicotor. The inner roiler bearing is
lubricated by the oil flowing due teo
from two jets 9. €il to these Jets is fed from the tr-y formed
by shaft bush 11; the tray is continuously filled with oil
discharged from two lower holes of Jet M.

The 011 spaces of the bearings
and 43, ring holders

tihe relp >f oil
the first-stage rotor

the centr

nC Sentirifugel force

are sealed by rings 5
6 and 22, and vy packing tushes.”

Zurtine éooling (Pig.10)

The turbine is cooled ty the =ir

tled from the air path
of the engine.

1. Cooling of the cacings and nozzle diephragm vanes of
the first and second stages is accomplished by utilizing the
secondary air ot the combustion chanvers, cntering the holec
in the combustion chamber housing flange in the direction of
arrows"e", Part of thic air f1swe inside the vanes of ihe
first-stage nozzle diaphragn (in the directinn of arrowc

sav),
cools to some cxtent

the nozzle dlephragn czsing end the upper
flanges of the tecond~stage nozzle diaphragnm vener (in the
direction of arrow "3") &nd further mixes with the hot

in the flow pat} of the turbire. * porticn of tre alr e
through the cleerances between the flanges a7 +ne nozzle dia-
phragm vanes and also mixes up with the hot goses,

NOFOREIGN DISSEM
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2. The turline dises are cooled by the air bled from the
sixth siage of the ccmpressor and delivered along two pipes =h!

3. For cooling the peripherzl part of the first-stage X
disc and for tuilding up pressurc tot: forwerd of ihe £irgt-
stage disc and in the interdisc space, this air is mixed up
with the secondary air ¢f the combustion chambers, supplied
via holes y provided in the inner support znd in shicld 60.

Shield 6C forces the cooling air ageinst the diapkroga
suriace 5f the Tirst-siage dize, therety increusing heat dig-
sipation cnd preventing cdverse circulating air currents in
the space ferward of the first-stage disc.

I'ron this rspace part of the =2ir escapes through the gas
labyrinth and tiic fir-irec roots of the blades Into the Xlow ™
oi ihe engine.

i porticn of the zir, pessing through air lebyrinth 59 -
into spzce I, is bled via eight pipes “f* into the conpressor
pressure chamber and further into the atmosphere. e

Tre tulk cf the air passes through eight holes r, provid:
ed in the disrhragm of the first-stzge disc, therety finding
its way into the intexrdisc spece.

After cooling the rear surface of the first-stage dise
and tre front surface of the sccond-ctage dise, the air is
discherged inio the flow pzth of the engine:

(#) through the cleerances in the fir-tree roots of the
seccend stege blades (this couses intensive cocling of the —
second-stage disc rim);

(t) through the clezrances in the eir-gas labyrinth H,
(therety cooling tze chenks of the second-ctege blades);

(c) through clezrances ¥ 1in the rear group of the kmive
of latyrinth 44, via the holes mede in this labyrinth and -~
vi2 holer, provided in the shoft and the disc of the second .
stage. .

4. 7o safeguard tearing 25 =gainst overheating and 4o
reduce hent trancfer to the oil from the first-stoge disc,
Provision is made for tlowing the central hole in the firgt-
Stzge disc by tie eir rled from tr third ctage of the

path

@y b e
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compressor. T «ir flows incide the chalt of {ne ceecnd~singe
turbine in the direccticn of arrows K end vin ihe loles in 4he
front wall of lelyrintk ring 44 enters the cenirel hole in ihe
first-stage dia~. yhis eir is discherped into tie rtmcophere
through the milled grooves of the sheft, spezce X ond vie

four pipes 1.

For discharging the cooling air intc the «tmesphere,
provision iz mede in the recr cunlng of the  comprescor for
two flengec furnished with holer. Tert of the cooling rir 1z
discherged vie the left-hend £roup of ihe knives of latyrinth U
ond is bled aft of the turbinc (in the direciion of —rrow i
through the central hole of tle second-ctage dice.

Chaptaor Iy
P TERBURKER

The afterturner comprirec two mein esseoblies: a @
fussr (r15.11) ond an adjustable jot nozzle (r1g.12). The-
diffuser serves for £lowing down ges flow velocity, which
ficilitates flame cteoilization and favours controlled o
tion of the fucl. /n additicnal smount of fuel burnt. 4n
afterturner allows a zhort-time cugnentortion of the 5
thrust. Che adjustatle jet mozzle is used for attaining
various operating ratings of the engine.

The diffuser apd tke edjustcble jet nozzle are co
by means of a telescopic ring, whick ellows the adjustsb
Jet nozzle axis to te comewhat misaligned relative to the.
diffuser axis. ‘he aftertumer is attachcd to the flange
the second-stage turtine nozzle diaphragm by 76 bolts.

.

~fterturner Diffuser (Fig.11)

The diffucer casing includes outer vwall 1, inner w
and five feirings 3, connecting both wzlls. Lach of the:
irgs is secured to the inner-wall of the diffuser with
aid of four tolts, whercas in the outer vell thoy are held
ty two pins f£1*iing into tushes; thic arrangemenit ellows|
expansion »f ihe inmer wall relative to the outer wall.
fairinge arc elso designed for eliminetion of gas qtro-y
srirlirg, whick 1o 1ikely %o occur aft of the turbine (th
asection of the feirings iz given tke chape of zerodyn
profile).
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‘The cuter wall mounts five tosces for thermo~couples :nd
a boss for hleeding prescure Plz cupplied o the regulator ol
pump HP-22®, Bolted %2 the irner well arc flame igniter 17
and the casing of rlame holder 8. fhe cacing face acts ar
contral flame holder. '

Sccured to the inner wall by five Unks 4 ic also innexr
eircular flame holder S. The links allow tic circulsr flame
holder to freely expznd relative to the casing of the flame
holder. The inner circular flame holder has five flanc propaga—
tion ribs, arranged radially relative to the- flame holder

cesing,

Cuter flame holder 5 is secured to ihe outer wall of the
diffuser casing with the eid of ten links 7 ond is furnished
with ten flame propzgation rits, arranged radially relative to
inner circular flame holder 1.

Cuter manifold 1. ic held o the outer fleme holder ty
ten shackles 11.

The mamifold mounts 65 fuel injectors, including 4C in-
Jectors uniformly spaced on the manifold ring, and 20 injcect-
ors located on the pipes branching from the manifold; 1¢ e
these injectors supply fuel to the space tefore the flame
propagation ridc of the outer fleme holder, 1C others delivexr-
ing fuel into the cpace beiwcen the Tleme propagation rits.

Irner manifold 12 is secured with the a1d of Tive
shackles 13 %o the inner fleme holder. the maniicld rinc
carries 40 fuel injectors, including 3G injectors uwniforcly
spaced on the manifold ring and 1¢ injectors arranged on tre
pipes, bi'anching from the manifold; five of there injectors
supply fuel into the interrib fpuce the other five cupply Tuecl
to the rivs. .

Branching from the imner manifold ‘owerds ihe cenire nre
two pipes carrying starting injectorc 21, which deliver fuel
to the central zone of the afiferburner. “he pipes of ihe
otarting injectors paecs through the slots provided in the
flame holder cesing.

50X1-HUM
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The pipes conveying fuel to toth menifolds project oute.
side through the flonges on the outer wall, accommodeting
sphericel tushes whici prevent eny loads to be impogsed on the
manifold fuel oupply pipes during ascemtly or operation.

Ilinged pttachment of  the menifolds (by mesns of .
shackles 11 znd 13) allors elimination (during ascembly) of
any menufacturing errorj theé above arrangement also makes for
differences in thermel expencions. The injectors, exclusive
of the starting ones, deliver fucl pgeinst the gas stream;
for this, the injcctors arc projected forward by 170 mm from :
the flanc rolder cdges, ageinet the grs stream. The entire
Tittinge and tho pipes of the fuel manifolds are soldered
the 81d of Lezt-recicting solder.

Tleme igni‘er 17 ic locuted. in the central part of the
diffuser ond serves for ignition of the afterburner. It ocons’
of a cosing with sperk plugs ané detrchsbdle nozsle 15. The
nozzle is held o t™e flmme igniter with the 2id of & union
nut and @ reieining lock.

The ignition of the afterburner is accompliched with the:
help of a torch wiich recults. from combustion of fuel mixture:
“he fuel mixzturc ir prepered in the carburettors (Fi1g.21)
in the form of tec-pieces znd arrenged in series. Alr is su)
Plied to the carburcitors via a plpe from the compressor 8.
stage; fuel metered by the flow restrictors end delivered via
the elecironcgnetic vrilves from the main and primery fusl
manifolds of the engine, is injceted into. the air stream.-
the crrburettors the fuel mixture 1s delivered vias pipe 16
(See Fig.11) into the flame igniter, where it is ignited by’
the spark plure; thc resulting torer is dirccted to the walle
of flame holder ccring 8 in three radinY Jcis, projocted
through the ports of norzle 15.

‘n ndditlozel amount of eir tled from the compresaor 4
carried zlomy pipc 14 znd is delivercd into the casing of
flane igniter 175 then tie rir purces in's the innex cavity
of the Tlrme dgniter throvgh two rows of holes. ThAC cir Qo
the wells of %iv ilare igniter outlet portion thereby imm
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ing the combusiien precess. The Pipes rupplying “he ~arturiced
mixture and the air (16 and 14 respectively) pass incide the
fairings. \here the pipes cross the outer wzll, they rre
sealed with the aid of spherical tushes arranged in tre Tlinge
of the outer wall.

Spark pluge 18 cf the C3-21I5 iype zrc turned intc
the flame igniter casing tosses und rre retained Tt wire 3.
Voltage is suppiied to the spark Plurs vie adcopiers 19 of
the I\12A type and dusbar 2¢. The edapter cpheres arc secured
to the outer wall by means of union flanges. The lower endr
of the adapters are supported on the inner wall ty -
provided with 2 flange having sphericel tushes. the edopter:
are guarded against ‘urning by locks, fitting into the wdipter
recesses and fastened to the suter wall flange.

The rear flange of the diifuser casing rounts cplit
ring 22 incorporeted in tho teleccopie connection of the
afterburner diffuser wiih the adjustetle jet nozsle. The lewer
part of the ring carries fuel c¢slleotor 9 sexrving vor drain-
ing of fuel dripping from the telescopic connectiorn.

tracket,

Adjustable Jet Nozzle
—_— e ore e

The adjustatle jet nunzle (Fig.12) comprires pipe 1
having a progressively decreasing diometer. ~te ripe ic
welded from shcet metal. fThe front part of the pipe 1s fitted
with a flange for attachment to the diffuser ty mesms of a
telescopic connection.

The rear portion 5f the pire terminzies in & flange,
mounting thirty cix welded lugs 2 for aitachment >f flopc 3;
riveted to the flange are also six trackeis &4 cerving for
attachment of three actuating hydraulic cylinders 6 with
ring 7, secured by six posts 5. The brackets wre coupled to
the posts ty means of pins «nd sphericel tucher. Tecide 4wo
lugs for attachment o~ the poet, ecch or truckets 4 ic provid-
ed with two lugs for securing the fleps. .

50X1-HUM

Twenty four flnps capatle »f turning in the rcdial plan )
change the exhaust zree of the Jet noczcle.

Ring carriec ihree uniformly spaced brackets, each mount
ing one hydrsulic cylinder with two posts secured to spherfonl
supports. Ring 7 serves at the same time for laying the )
hydraulic cylinder nanifolds. ttre Tlaps are retained in the
required position ty load-'-arr_,inl ring 8, which 15 connected’
to the hydraulic cylirder rois ty neans of three pins with
spherical bushes,

The hydraulic cylinder rods displace the ring: with the ;.
ring moving forward, ike flzps close; vhen
backwards, gaces issuing from the nozzle force the flaps to
open. Riveted to the irner curface of the ring are twenty 2
profiled knurled copper sirzps cocted with graphite. Through
the medium of trese ctrops the ring contacts thes outer profil<
ed surfaces of ‘he flaps.

the rines travals
ring travels

Tleps 3 arc of welded construciiorn. They are made up of
the outer ¢rd inner vclls nccormoditing o rib. it ome side
the walle form u wing, ot the astier - 2 receas. Vhen assembl
the wing of one flip enters the recess of the other.

The inner w:1l of tie flzp is enzmelled to increase 1ts
heat recicting propertics, whereas the auter wzll is chrome—
Plated to reduce friction “#goinct the copper siraps of the
ring.  Velded to ihe inrer and cuter wells in tke front part
of the flzp cre two hinges ‘serving for sottachment of the™
to the rear flcrge of the odjustatle rnozcle casing.

To suferuard the inrer skirn of the eireraft fuselnge
2gainst the direet effect of ihe heat generated ty the alter<
turner, wnd ts provide for o co Znt flow of cooling alr, "
the awfterturner ic Fitted with two non—"pll, casings 9 and 3
Cooling «ir parces tetween the cns 5ings and cniers the inmer =
cavily 5. the wmdjactotle Jet norzle flzpn, therety cooling
the lat<er. c2singT nre Tetrlcztel in thin sheet steel
wire znd ctreps, The cacings are cligned bty
Specinl supports welded to the rige. Reer cacing 9 is seo
y twelve Loltc to det nozzle hangers 1¢ and ty four hultc,

reirforcei
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the pipe supports. ‘he front easing 15 courled 1o the rear
one by means of 16 tolts.

The rear casing ic provided with &ix ports giving accest
to the places where the hydraulic cylinder aitachment poris
are coupled to the bracket:s on the ronr flznge of the pipe.
These ports are fitted with covers 12, cecured to the casing
by two straps and two bolts each.

Inside; the pipe ic Frovided with corrugnted anti—vil’ra—

tlon screen 13, which guards the pipe ageinst vitration turn-

ing. Holes in the screen accommoduating tolts 15 are ol

ven
oval shape, which sliows for free ihermal expansion of the

screen relative to the cqring.

ipc 15 « rupter of
circular sh.rcuds, mp-.rting the necessary ricidi?* to the
most loaded area

s (reer flange, hanger zone, cte.); the shrouds
also serve to ensure the recuired rtatility of tlhe pipe.

50X1-HUM

Chagpter V
SNGINE ACCEUSTIY DRIVES
sechoniesl Diazren (F1g.13)

E rre iriven ty the shaft of the
]’1[}‘—})1‘01"‘\1}‘" roter (II?) and 1y the shaft cf the low-preasure
rotor (I, ) (i15.13). The rotsry motion of ke low-pressure
rotor rhpu is “rencmitteé through a pair of spur gears, two
pairs of bevel ;ears, ani the coupling shaft tc the oil
scevenging punp and o trchometer jenerctor m—l(ﬂl)-

The shait of tie il sccve.nglng rump drivee the regulator of
main fuel pump IP-21¢ +{hrough & poir of spur geers end a
universzl sheli. Yne accescorier mounted on the engine wheel
case ere &ctuzted ty ikhc high-prescure rotor through a pair
of spur geers wich a ccupling shaft; ocne of the gesrs is
fitted on tke rotor shaft, the cther being sccommodated in
the drive housi..g. “he coupling shaft rotntion is transmitted
to the whicl c-se tevel gears.

The accesiorier meunted on the engine wheel oase inoludey
rain resulsting fuel punp HP-21%, ufterburner regulating fuel
punp HP-22®, two iy drrulic pamps } 34-2T, centrifugal ¥
trestier, Tucl ucorter vumr ,iili3-37, startcr-generator I'CPR=CT:
1200622, 511 unit, tochometer gercerstor IT3-1 (1]2), and
Geaercter.

siatir=menesut r drive iucorvorates the following
units: & tv r-spred drive trensmitting the torque from the
sterter o the hick-rrescure rotor chafs rrl lavine a gear
ratic ol 2.249; T - ae enzine hes teen tarted, the torque. .
is trencmittcd %o the gemerztir, with tlLe peor ratio amounte—
ng to 1.3k8, i
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Low—preLsure rotor (nl) {11’1'3-1 h.4%61 Counter- | Pump
tachometer-cenerator clockwise |ocavensl
Neme of accessory YT f,f-rfﬂf,{if"' Location (instelled by :-ircr:_ffl |
unit tion . Nenufecturer)

!
1 H 5
Pump ccevenging oil - Lobll
Starter-generator 3 Enginc from front suppor?
iwaecl Iistes: 1. iirectian of rutation ir given ur viewed fro
: B + =

| cwds fense the drive ridc.
Fuel pump HP-21¢ 0 :lhcel 2. feer reiio is presernted aconoresult of

. cese n_driving,

= 3 Same

Fuel pump ’iﬁ’ 228 B n driven

H
Hydraulic pumps HII-34-2T Fngine heel Cace
' Counter—

; clock- The enginc wheel czre (i'ig.14) ic zrrenged in the lowe

| jwice pzrt of the cngine rnd i scewred by ~ix %clis to the brael
Fuel booster pump ALH13-AT ! ‘::ounter— 5f the corbusiion cherter houring. The whecl case is driven

cloch— ‘e high—pressurc rotor trroug ir of tevel gears and |
vise a coupling rielt. "he’ Ariving tevel geor ic fitted on the
“lock- >0 shaft rnd it held in porition by 2 kcy ~nd o nut. The d.riv‘
gear runc ir the drive housing in lwe tenrings, 8 radial
Deacrator thruct bzll terring and + roller tesring minug the inmer- <
Centrifugal The couplins cheft of tie wheel erre drive rplines the ariy
breather l gear o driving bevel gear 33, mounted dirnnlfly in the whoel
High-pressure 1+ AT3-1 H o H uni case on two suppor‘s: e radizl irruct balli bearing end g :
rotor ([]2) techo- | : roller uerring. The driving tevel geor imparis rotery oot
meter-generator | io driver ~e-r 34 coupled wiil ihic uid of 7itied bolts to 3
(installed ty au‘-—; . : coccurary drive, which is nade integral W
craft Manufacturer) .
o
i : ) gosre & and ek imrimit tic torgue o ine &rive gears
Hp~21% #rd HP-2z2; (o:r 27 actuates

01l unit

]
i
|
|
|
|

I rar. e tevel err, the chifi nounts fwo Tpur
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starter-generator I'CP-CT-12000BT, fuel tosster pump AlH13-LT,
and hydraulic pumps HI-34-2T. The driver gears of the fuel
pumps are moﬁntcd in the engine wheecl cacc an iwo nerrow-type
ball bearings and have inner splinec for conncction to the

pump chanks. Engagcd with the driven gear oT regulating

pump EP-21% is deaerator drive gear 18. Two-speed drive gear 30
is fitted into a splined tush, accommodating the coupling

ehaft driving vevel gear 1T of the 0il pump. Gear 26 driving
fuel booster pump LLH1%-AT 4s fitted on the splines of tevel
gear 6 driving the contxjitugul treather.

Through the medium of inner splines and coupling shaits 23
and 29, the bevel gear driving the centrifugzl treather, and
the splined bush of ine oil pump drive, iransmit the torque
to two-speed drive, booster pump MUHL3-AT
21 and 47 driving hydraulic pumpc HN-34-2T
bearings in the adapters and housing.

Driven bevel gear 4 of the centrifugel treather drive 1is
encloced in the enginc wheel cascj it is mounted on two narrow-
type ball bearings ond serves for transmitting rotary motion
to the centrifugal breather through the medium of inner splines
and coupling sheft 3. Gil pump drive gear 13 is splined to the
0il delivery pump sheft and ic held in place by 2 nut.

:md to geurc 25, 22,
mounted on ball

Two-tpeed Drive

Two-speed drive 42 comprises 2 transmission concirting
of a housing and a cover, fabtricated in magnesium 2lloy IS,
four spur gears 35, ’8, 39, and 49, two frce-wheeling
clutches 36 and 37, and disc frictiorn clutch 41. Free-wheeling
clutch 37 1s mounted on the shaft of the driven geer(used for
engaging the sturter); retchet clutch 36 ic coupled to inver-
mediate gear 35 with the cid of dowelc; tic friciion cluteh 1is
designed for limiting the starter torque during engine strrt-
ing.

With the starter~generator operating es » rtarter, the
torque is transmitted via' “he retenct clutei: und the inter-

T sEcReT”
2 ®romcnmssao 0
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mediate geart, =& well ot via the gears of the cngine wheel.
czse and the central irive to the conprescor high-pressure
rotor shaft. In this case the frce-wheeling roller olutch 4o
disengsged due o ihe difference in the cpeeds of the clutch
ring and the carrier with tiue rollers, which has a lower speed;
therefore, no wedging of the rollers (engegement of the clutoh)
can take place. .

ifter the cngine hac teen started, the strrter-generator
tegins running #n a generator, that ir, the torque in this
cesc is iransmitted from the engine chaft to the generator,
the raichet cluteh teing disengrnged due to the fact that the
carrier with the rotchet gear 39 thereby caus=~
ing the conirifugal ferees to dicenpgage the dogs from the geay,
ratchet. Simultzneously, the free-wheeling roller clutch comes
into engagement, as the carrier with the rollers staris rumin
ot 8 nigher cpeed thon the ring, znd the rollers get wedged;
in this ccoe, rotery notion is trancmitted to the generator
directly, without involving 4ke intermedizte gears of the
two-speed reduction unit.

Attachment of regulating fuel pumps HP-21%, HP-220,
tooster pump JU13-AT, hydraulic pump HI-34-2T
generator I'CP-CT<12000BT %o the enginc wheel case is
accomplisted ty the usc of quick-disconnect cyamps 11, 24, 19,
and 14, comprising n strop consisting of two halves, clamped
on the tapers of thc intermedicte paris- bty means of boltse
“ther units are cecurcd by tolts and studs.

“re locaiior of trhe urits, their direction of rotatiom,
and gear ratioc are referred to in the respective Tatle.

dogs osutruns

starter-
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Chapter vI
LUBRICATING SYSTEN
Iutricating fystem Circuit

The P114-300 engine ic provided with a close=-circuit
autonomous lubricating system (Pig.15), which makes any 2ddi-
tional connections on the aircraft unnccescary. #11 units of
tha lubricating sysiem zre inetalled on the engine. 01l tonk S,
fuel-cooled oil cooler, znd the fuel filter have bteen combined
into one fuel and 51l unit 357C. Delivery pump 7, three scoveng-
ing pumps 23, 24, and 25, fine oil filter 1C, reducing valve 11,
and non-return valve 14 likewise constitute a sinzle 0ll unit.

vith the engine running, oil from service toank S is
supplied by delivery pump 7 into the high-pressurc line via
f£1ilter 10 and non-return vnlvnv 14. Prescure in the nigh-prea-
sure line is maintained a2t the required level by reducing
valve 11. The function of the mon-return valve ic to prevent
011 flow from %he tank into the cngine, with the aircreit
parked. Removel of air locke which are likely to e Zormed
when the oil tank ic being filled, or when the cngine is
running (in the line leading from the oil tank o the deli-
very pump) is accomplished trrough the pipe conveying oil to
the front support. In thic case 511 flow from tne tank (on
the ground) is precluded, the oil level in the tank teing lower
than the o1l level in thre front support.

AMong the lines rurning in the engine whecl ease and in-
side the engine, oil is delivered to low-precsure znd high-
pressure rotor shaft supporis 1, 16, 17, 32, 'na 33 to the
bearings and bevel gears of engine wheel case drive 18, to
the bearings snd gears of engine wheel case 27, cc well at ‘o

o .f-io ..O‘ “'o mFSEERET Tom
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the gears of scuvenging pumps 73, @4, and 25. The amount of
311 carricd to .he crgine components dependn on the clear
openings of the jetr, inztalled ir the delivery lines. The Jet
capacity values arc river in Tig.ll. B

On 1%t wey .o ihc middle'anl reur cupports tre oil 1s
passed througl. ~al filters 17 end 31, locuted torward of
the respective jet tFis arringenent prevents the Jet duof’a#
from being clegged with sezle, likely 1o te encountered in
the steel pipe iinec.

Used 01l ratwratcd witi cir is drodned ints the il
zumps, whenee i% is resvensed b fyur gerr-type pumps; oll
from the riddle wnd intermedirte supperis of the compressor
teing scxvenged ty pump Ch4j from ihe renr support and the
inner cupport o *h¢ furtine - Ly pusp 23, Yrom the enginé'
wheel cnse - by purp 2.3 end "rom the froei support - by .
pupp 2 arranged in tre luwer part of toe Iront cacing. The
intekes of %ne scoverging lines rurnirg from the middle and
rear supports and rrem the engire wheel eace are f1tted with
protective filters.

(11 scavenged fron front support is delivered to
the engine wae=l cuse. €11 renvenged by %he threc other pumps
flows in z eirgic streum into dencrator 28. The alr separate
therein cer tnrour:. the centrifugal valve ond into the
engine wicel cose, wlereat the oil ir cerried through fuel-
cooled oil cocler 3, trek into the 71l tenk.

The ceritica of the iront casing teering holder, the ™
engine wicel ceiie, wnd of the 211 turi: arc intcrconnected by:
the treatrer live and comruniczte with the imocphere via
centrifupal ircatler 3o, e centrifuzal dreather separatet
air from the 511 perticies nrd dirccts oil :long the duet Am
the erginn wheel ifc.

7y prewoni il ezeape from ihe 031 covitier of the e
provinion ir mede on the shaf’ of the compressor end the
turkine f-r creciel se: lingc. The irons encing is sealcd on
toth riger witi ine &11 2° Tlexitle rings wnd labyrinths.
gpace Letween
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air bled from the 5ixth ctege of the compressor. The inner
cpace :f the rotor shaft enclosing the midile 2rd rear
i1s sealed on the compresstor and the turbine si
cast 1ron rings end labyrinthc. Apart from iiie sealing rings
a double letyrinth is fitted on the turbine side.

To provide thne necessary pressure forward of
the space between the ringe 2nd the labyriniks >0 the middle
support is cnmncctel by a duct to the reer precnure chamber
of the compressor. Connected t> the preszurc chacter by meuns
of eight pipes 15 also the space between the latyrinthe of
the rear support. krnssure in the prescure chamter af the
compresssr is edjusted during siand testie bty inctalling the
respective diapnragn oL the outlet ports.

Located unier *he antlet connection i the neling air
epace 1s a diapnragm cerving { r adjust-ent o5 preecure in the
gspace between tie lai,rintn zrd the reuling rirzc of the recr
Bupport.

The nil systom i5 checked for proper furctioring with
the help of delivery linc pressure irinsritter € and irlet
0il temperature trancmitter 9.

011 cen be disctarged from ihe engine via two cncks:
cock 26 1s located on the oil tenk, ani cock 25 - cn the
enginc wheel cesc.

supperts
des with flexitle

the rings,

CONSTRUCTICI: =T INGINE ACC..SSCRILG
011 Unit

The o0il unit (Pig.1C) consists of a cact mngresium house
ing, enclosing the followirng units: (2) ihree-ct: ;e scavengirg
pump 2, oil filter 3, rcducing velve 6, and non-retwrn valve .,
(b) delivery puup 1, mounted on the flange, rerving far
attachment of the housing to ihe engine wheel case.
of the scavenging pump mowrts the arive a7 the high
rotor tachometer generatior.

The delivery pump comprises » hausing ~nd & ccver fct-
ricated in aluminun alloy, twn pumping gears, fixed trence

“he cover

foure
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shaft, rnd driving shaft whote end carries a tevel gear,
transmit.ing the torque from the engine wheel cune drive to
the oil unit. Rotatinn from the delivery pump cthait is truns-
mitted ty courling chait 1C to the driving shalft of the
ccavenging pump and viu @ pair of tevel gears to itke tacho-
zeter generator drive. The deliver; pump iz recured to the ~11
unit bousing by four tolts 13. .

Scavenging punp 2 consisis of threc stagec, each stage
comprising an sluminum lwusing end *wo purping gesrs. The
housihgs and the caverc are held to the housing of the 1Y
unit by four balts 11. The joints are cezled Ly rubrer rings.
11 three stager have a menu?asiured
from tronze, urd ~» comcon driving shaft, the scavenging gear
being mede integral witl the csheft; two otker geurs are keyed-
to the shaft.

70 ivprove

common driven gear chalt,

4he suction stility of the pumps, their outlet
cavities cre supplied with o1l irom the pressure line via
pipé 9; fitted ni the pipe inlet, i non-return valve 12,
preventing oil flow fror the tank, vhen the aircraft is parked.

The driving clef.s of the scavenging erd delivery pumps
zre fitted with «1in; eups, precluding oil leakage from - ——
the tank when sircraft is perked. During enginc operation
the cups &rc relicved of tre 031 prescure due to ports com-
municating with the cuction cavity.

il filter 3 concists of 17 rections, fitted om a
cylirdricel frume :nd clamped with the heip of a  calibrated
ring. Tach of t..e seciicns consicts of corrugated diaphragms,
two frome grids, fvo fire gauces end inper ard cuter holders.
The filter frame elong with the seoctions is eld by &8
flezirle rirg <o the filter cover, thc entire unit being
Studied 4o iie 511 unit houring. o

711 from :ie delivery pump flows via the lucts in the
housirg into the oil filier cavity whence 1% it pnsced vis
ke gauzec inside the Tiiter further irto the pressure
lire. Ir cace +he oil flows through
cufety

~nd
ihe geuzes ere clogred,
velve 4, by-passing the filter.




i

Yon-return valve © is a mushroom =pring-londed type; 1t
yields to a prescurc of .3 - Co4D kp/squcen,

Redueing plate-type velve 6 raintaing 1¥e predetermined
Pressure of 3.0 ~ 4 kg/rq.eney the walve in adjusted with the
aid of a screw, trought outside.

Deaecrator

The deaerator (Ig.17) rounted on the engire wheel care
18 composed of mzgnesium tousing 5, nluminum cever 3, aluminup
rotor (cen‘trifu;,c) 4y o1l deflector 2, centrifugel valve 6,
and central shat 1, mounted in two #211 beerings. The end of
the shaft is splined for cennection to the engine wheel
arive, Scavenging pumps ie
vered to the rotor (centrifuge) of the deacrator, where the
centrifugal forees separate rir from the ail. The ofir rrenpes
into the enginc wheel case via the chalt und centrifugel velve 6,
whereas the oil via the circular clearance of tre rovor {lows
along the pipe into ‘he o1 tank cooler. The cenirifugal valve,
enclosed in the shaft prevents oil flow into
case when the engine runs at & low speed.

caze
deld

The ¢11-:ir mixture from tle

the engine wheel

Centrifugal Preather

The centrifugal breather (rig.18) 1s designed for scparat-
ing oil from the air finding ite way into the oil cpace of the
compressor rear cacing end for maintrining prescure in thnis
spacc at a consiant level irrespective of altitude.

Alr mixed with oil enterc through the flange of the engine
wheel case into treasther houzing 1 cnd comec acress treather
rotor 2, which is actuated by the coupling shafi having
splines 3. The treather rotcr rides in two radial ©tall beur-
ings, mounted in housing 1 »na in Aistance picce 4 provided
with duct £, conveying oil frin ile ergine viecl
ball bearing. e ball tearing, instzliled at 4i.
let is lubriceted ty the emulsion 1lowing shrcugh It. The sil

to the
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settling on the treuiler rolor ic carried 'y thread 6 into
collector 7 znd is furiker turred int> tle cnglne wheel cace
via duct 8.

> prevent c¢il tirew, ike trecther roior trunnion is
provided witk clinger ring 19 £nd two sealing rings 9, instal- :
led back of ile Pearing ~
<irsugh eight oval
the vaner and intc the treatler roter; fwrther,

The oir cepare ‘rom ke oll pascec
ports beiween
Lreacher eaver 11 vir pipe 10, and
nection 13 vi phion crantor cavity 185 from the connection
the air ic 41 arged in*o the rumaspiere. Sylphon chamber
cavity 14 ir rase air-tighi, srd 1s erpiile of prercrving a ;
constznt rmressure, ire sy lph proper inzide the chumber being
'o aiftet ~he 1 exprnrion.

As the sireralt eliets, the atvolute pressure in cavity A
aropr, cou {1 the pressure differentizl si the sylphon to X
inereuce, #5 o result of whieh sylphon cover 1% turs air oute .
let from pipe 1¢. 4:ic cwures plete-trpe volve 16 to aperate;
the velve is lem:ded will. cpring 17 adjuc‘ei to a constant
excess prescurc in the 21l cavities of the engine.

In this euze, ke r from th¢ rolor csenpes through
fles 12 (overcomir, e 1orece of rpring 17 of valve 16) and
enters connectizn 13 whenee 1t i1s dcehargeld into the

into com—

the air criers

precomprencel

atmosphere via che nireraft trestror linc.

Iront ‘upport 41 Pucp
ppart {.'12.19) includes a
1 tws driver: 49 the lew-pressure
znd 12 ihe conirifugal govermor
Zing pump ond the drives are
singe & fitied vith two 2luminum
{ rerver oo ¢ osurpirs for {le irunnions
g tor 1 with o thread
Cover 7 acts ac @
Tre housing ic

Tre >l
seavenging e,
Toter tectoncler
of the fuel nanp.
acconmodated ir

for reccivin. ! or.

fuprort for -he siuftce TC,
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Provided with a Tlnnge, ferving for attachment fo ‘ke front
casing (in 1tc lawer rart) with +he eld of n quick-disconncet
clamp.

The pump drive is actuated by “he chef+ 3% the low-pres-
sure rotor thrcugh the medium of 3 STUr gear, made integral
with the rotor chaft, an intermediate £ear, o pair of Level Chepter vz
gears accommodated in the front suppors eacing, nnd coupling
shaft 5 pasaing through the vene sf ithe firet zuide vane
assembly. In the drive roper, rotary motion 1s transnmitted
from the coupling sraft to driving gear 3 of the scavenging
Funp by a pair of tovel £°2TS «nd 1o the techomeler generztor
through the medium of t1e inn ovided in the irun-
nion of the pump ga::r.'

Spur gear 6 dowelled to the driving bevel Zeur, impartc
rotation to the hollow shaft of +he sovernar drive nccommodnt~
ing bush 10 coupled to the shaft with the aid of end face
grooves, Connected to the tutk is cirdan cheft 85 ihe connec-
tion in accomplished ty merns of aphericzl tronze retziner 9,
which 15 ¢ 8liding fi4 on the shaft end. The chars can te
extracted through the hLole rrovided ir the drive houring; to
take out the sheft, tke plug and Lush 1 chould te removed
first. fThese Parts are genled witl Tutter rir: :; the rotating
shafts of the drives cre sezled ty rullter Cups. “he eardcn
shaft 15 enclosed in o corrugated rutter tute, clarped =1 the
ends with otraps.

C11 from the fronmt aupport flows incide one 37 the guide
vanes and along the outer pipe io erter ihe fcuvenging pump,
whence 1t 1ic delivered via an outer Pipe into the engire wheel

PUL SYJTR OED AUPSLANTC CCUIPHENT

The funcii:r of the ennine fucl systen and automatio
equipment 15 1o cupply ~nd resulite the amount of fuel fed into:
the combuc+ion i terturner, depending
the engine ro HE! nlrel units zre zlso designed
for engine starting »nd ofterburner igrition, z& well as for
control of ithe engine rnd the Jet nczzle fleps.

The fucl system znd tle -utomeiie equipnent include (Pl‘.

(1) mein Tuel tonk (airerift);

(2) fuel voester pumps (sirernft);

(2) fuel flow meter (eireraft);

(4) fuel cihut-off cock (airerr1t);

(%) 2uel punp MH13~-IT witk: permenent prescure valve; -

(6) fuel 01l urit vith suel filter;

(7) arin 1 roguls ting punyp 4P-210;

(8) mein fuel moritold;

(9) pricer fuel nenifold;

(1) cortus+ion chzmter burners;

(11) afterlurner fuel rerulating pump HP-220;

(12) Terulstin;: xeedle Ma,l - edjusting (P'z);

(12) rels*ine rendle 0.2 - liniting )3

(14) zfierturner irer nanifold;

(12) =fier urner outer m:nifold;

(10) - £re T imitior systen clectronagnetic valver;

(17) efter: wner irnition ilow Tectrictort;

(1) -T*erturner carturettors;

(19) zfterturner f1rme igniter;

(20) strrtin: facl tamk (aireraft);

case. Some oil scavenged from the front fuppert Loucing i-
utilized for lutrication of the irive gezrs ang their tall
btearings.

.of-u o
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(21) rtarting fucl Tilter (aircrars)
(22) starting fuel pump (airsr .f£1);
(23) ctrrting fuel electromagnetic valve;

(24) electromasnetic valve controlling addition-1 fuel
at starting;

(25) comtustion chamber flecme igniterc;

(26) oxygen bottle (aircrafi);

(27) oxygen shut-off cock (a2ircraft);

(28) oxygen precsure reducer (zireraft);

(29) electromesnetic oxygen valve (sirerafi);

(30) non-retwrn oryren vilve;

(31) electroragnetic cir Ylow-off conrol vulve;

(32) valves for compressor sir bluw-o:f =t ot.riing;

(33) control unit BY-4F;

(34) ratic;s control panel [YPT-1¢;

(35) rheoctatic traonseitter TP-3A;

(36) reguluting rheostat P-1j

(37) electro~hydraunlic switeh I'A-164ll;

(38) hydraulic cylinders for control of jet nozzle;

(39) feed-back transmitter JOC-1A;

(40) synchronizing valves;

(41) pulse delivery box (KBC, sircroft).

The starting system, thc operation of the hydriulic
cylinders conirolling the jet rozzle fleps aund of the auicmaiie
equipment is given in Chapters IX, X, and I,

Fuel supply znd reguleticn nt sustained roiin; s end ¢
sterting and acceleration, os well re rosulotion of fuel deli-
very at augmented rating is acconplished bty main _fuo\l regulot-

ing pump HP-21¢ rnd “y »fterturner fuel repulating pump HDP=22%.

Fuel ic supplied to the encine oc follows:

Fuel frcm tanks 1 flows via fuel toostor pumps 2 mnd ',
‘the fuel and oil urd%, ord filter & to Tuel resulsting purps
HP~21® and HP-220 (7 =2nd 13 respectively) rnd furth oo the
engine burnmers. Comcustion chept:r duplex Lurners 1
arranged in two fuel wenifslds: nonifold 9 nceummod:. 4
primary ducts, nanifold 8 - muin Juets. “uel iistritution .
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distribution v:lve >f fuel requvlatiing pump HP-219, .
¥ith the o ierlurner tvrnel on, fuel rerulating pump “P-?V
Jelivers the nmount of jwel required for the normal operation
»f the nfterturver into the diffurer injectors, which are
comined into twe acnifolds 14 wnd 1%. :
*he cfterburner is rccomplisked by the use of
urised fuel mixture. The car-

Ignition o~
fleme frmiter 19,
turlzed mixiure

chamter; fur
into tie 1 urnirhed with rperk pluge designed
for ignition 7 mixture; the riount of fuel necescary for
ipnitien of ‘i fterrurrer ic neicred Ly flow restrictors 17,
Predeterninca ;o tempersture forward »f the turtine (et
augmented ruting) ir regulated op repuluting needle No.l (12),
¥herene tle predetermined travel rrrge with regrrd to the
afterturner fuel liniter is »~djusted hy x-e;,—ul.'wtin[;: needle No.
(12).
Cortrol uri! BY-4B (23) mounted on fuel reculeting

puzp HP-220 periors i ing functionz (depending on
the specd o i i ~prezcure rotor): discornects the
electric ntarter, ceuser the mrin cpark plugs to be cwitohed
on for Fexcr: o (eem €Ty cuts off additional fuel supply

ves, rni switches off the main

aver (enm BAT); the  control uni:
le flups freonm the PULL AUCKENTATION

B30-1) :nd vice vere (com. B
4 1dling roting with the
91741 position,

70 control the jet nouznle flips in eny of thedr positions;
irg, provirion i Leen mede for en electro-
Aydroulic conrul syrtem ( I'CY-1A), including ratings contro

closes tie
Plugs efter -
also

8 rugmented v

1O e 0 e oo o

* 900" o 0 0 @

: Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R00150014000



se 2011/02/07 : CIA-RDP82-00038R00 1! 01-1
Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R0015001400

-SECRET - v . . -0.. 0."0 o

°. NGOFORRGN D§SEMg O

rheostat 20 ic not included in the circuit (being a atand-
bty one). .

regulating pump HP~219; rheostatqe ratinge irancndtter AP-34
(35) ana regulating rheostat po1 (36), mounied on control
panel MYPT-10; rheoctatic fecd-tack transmitter noc~1a (39),

installed in one of the ‘hydraulic eylinders (38), controlling Zuel Regulating Pump HP-210

the jet nozzle, and electro-hydraulic switel PA-164N(37) -

controlling the pulne delivery tox (41). Lyn Fuel regulsting pump HP-210 (F1g.23) represents the *
of the two other control eylinders and ot the m mein unit of te fuel eystem, encuring fuel delivery and
cylinder (with transmitter J0C-14) ir ensureqd by the rynchro- automutic regulation of Tuel amount supplied into the engine
nizing valves (40), at any of the ratings.

Vhen the control lever ic turned, the camr sceommodated Tre fuel re;ulating rump comprises the following main

in the contrel ranel perform the f51lowing functionn: conponents:

Cam [K blocks contacts €500-1  wnd I'3  when the after- - plunger pump;
burner 1s turned on (1n cene the speed of the high-pressure 7L0p=-cotk rnd throttling valve (made ts a single unit);
and low-pressure roisrs drops  to the respective r.p.m.), rydriulic decelerator ( I3);

Cam BI)C swiickes on the «fterburner (rrovider for igni-
tion of fuel in the fuel igniter, delivery of af terhurner
fuel, and energizing of the electro-hydriulic £ysten control-
ling the jet nozzle flaps).

Cam 4 provides for emergency, two-positinon control of
the jet nozzle (when the electro-hydroulic tysten Tails o
operate in Tesponsc to operction of a apeciczl toggle ewi teh).

Cam @ 1s not included in tie circult (being « stand-by
one). T

Transpitter J[P~-3A provides for augmented rating (when
the control lever s turned) by operating rwiicl TA-164M,
thereby causing the jet nozsle flaps to te spencd or partial-
1y olosea, .

Transmitter JOC-1A takes care of the proper adjusiment
of transmitter JP-3A ana fets switch TA-164M in ihe neuirnl
Position as coon as the hydroulie cylinder picton occupies
the predetermined pocition, thereby ensuring » hydraulic lock.

Rheostat p-1 servec for stand ad Juctment o7 tlp Jet
nozzle control 6ystem; rheostat NO 15 derigned to regulain
Jet nozzle area gt ainimun - cugmentation; the function nf
rheostet 10 is to provide for ‘similar afterburner regulating
Tange depending on the angle of turn of tuc control lever;

certrifur 1 reculator of ler-pressure rotor speed;
throitling lve perunnent prescure differentiel
valve (KMM);
= distrituting vilve (7%);
= fucl prescure irerewse limiter (oHm);
arting Tucl control uwnit (A3);
druin valve;
minirun precoure volve (disengaged) (HMI);
trermoconpenrator of &peed governor;
fuel ty-pasc velve (KC);
permznent preccure valve (KNA).

Sump (peration (Fir.23)

“he aperziin: princiyle of “he pucp is 25 follows. Yhen
unp rotor 63 is apinning, tle =P plungers nove reciprocale
1y in their guidirg wells er :d in the rotor, due to the
inclined morition of sverl, rlete 665 the rlungers draw ruel
throug: ‘..'.:'r svetion Pori 2¢ ported memter 69 while the rotor
turns trroush 149 ang deliver Tucl ithrougch ike prescure port
of tie ported mermter ints *le *ifh-precoure line while the'
Tolir conpleten the revolution.
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Further, tke fuel at Piph precoure flows
valve 2 via the duct.

To adjust the Pacsange aren with the throttling valve set
in the IDLING RATING (MAJLI TA3) Position, provision s mode
for 1dling rating slide vulve 3 enclosed in the throttling
valve ty-pass duct. “when fully closed, the throttling valve
acts as a stop~cock.

In case the auto:

to throttiing

ic fuel metering ayctem Thils, the
throttling cock 4y Serve for emergency manual metering of
delivered fuel.

Having pacsed throttling valve 2 and 1dling rating clide
valve 3 fuel flows to distributing valve 6 vin duet 4,

Cn the diagram the Alstrituting valve 15 shown 4in its
clnsed' position. with the engine running, the valve Jpens ond
distributes fuel into the ducts of the burners, :t relatively
low pressures 2mounting te atout 11 ke/sq.om., the dictribut-
ing valve only stcrie fumrtionln@; “s = result, the profiled
passage area of duct 9, conveying fuel to the primery manifold
opens only Partielly; as the pressure tuilds up, the P
area of the duct gradually increases.

With the prescure tuilding up to atout 16 kg/sq.cm.,
duct 7 starts opening, its possage area £raduelly increasing
thereby allowing = grester cmount of fuel to ke cirried to
the main fuel manifn14d, Thus, the construction v the distritut-
ing valve provides for the necersery changer in the precsure
and fuel consumption ty the fuel minifolds depending on the
fuel pressure upstream of the distrituting vulve, in
ance with the engine rating.

accord-

egulating j'uel Pump  rrer:tion

¥hen Regulating Fuel Delivery
ot Predetermined Ingine Ritirg

Fuel delivery bty the pump depends on the position of
swash plate 66, whose “ngle of inclinztion ~ffocts the plunger
travel, as well as on the pump r.p.m.

0
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Wit ihe engire rop.m. excecdins vhe value, which will be
further iermed ar wnuismstie fael surply minimum r.p.m. (ILF)H,
fuel delivery 1: controlled T

ensures (at an, o

the speed governor, which
ke engine ratinge) o practically permanonts
engine r.p.m. at . altitudes and epreds of flight, by chenge
ing the pocitiom of awesh Plate 66. B
Fith the engine T.P.m. telew the eutomatic fuel supply
ilmum r.p.n., fuel delivery 1o eontrelled ty the thwatt
valve nn 12Nt prec:ure differentiel valve 12, which
raintains ‘ permarent precrure differentizl ot the throttling
velve, amounting tn rztout 1¢ k&/s0.cm.
fuel consunption at i constant rate ic cnsured with
wlve in tre svame position, that ir, ructedned
# provided zt un ngeztle flight conditions,
The required enrire T.p.n. car te nttained ty charging manual
the passzge cree of tihe throttline valve.
idiustrent 2f the “reed ¢overner s the predetermined
rating, with ty. engine runnirg o+ Ter.r., cxcecding the
automatic furl “upply minimunm Tep.m.y ani regulation of fuel
consumption ty ‘he resition of the throtiling:
valve zt lower me dn compliched ty miaripulating common
eontrol lever 47, linkeq t. the cortral lever lscated in the
Filot'e nockrit (ttroupn the mediur 27 tre lever or the
ratings control panel).

rs o7 chanping

peraiicr f Jutomnii: Speed Governor

The meir. corponcris o1 the au‘so
4s follows: low-pre.
centrify; .l rve
Spring 47,
tack £lide -
zediun r

“tic spced governor are .
Te Iotor cenirifupnl freed trancmitter
ar rlide rnlve 41, centrifusil Governor .
plete riston €1, ferdotack Fiston 58, feed-
37, coupled t. feedsipek tush 43 through the
¢ levror, velve 14 mainteining permanent fuel pres-
fure at tre repulutor inlet {ir 3uct 123, ana “eed-back flow
Testrictor £7.

L , .
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Pernanent pressure valve 14 serves to ensure that the
conditions of operation of the regulator servo-mechanisms are R N
the same at any of the ratingz, and thnt they are nct changeq  lerenticl at : » VoA results in 8splacement
due to the changes in the Pressure of fuel at the pump outlet of the uwach f’_hfr‘ ravrlrg en imeresse in Fuel deltvery.

(in 1ine 67). Suptnre i 2cily ol interristcn o iter 59 doos mot
change Juriaz ~norstien of ‘the fovarner; then, pistore 61

increas.:

A8 soon a8 the preseure in duct 13 increases, the valve
overcomes the force of the Spring and reduces tpe passage @ SCwall Geve 33 a cincle nit. In thie crsey a reduction
area. Fuel precsure in duct 13 dreps to the predeternired s (e clan e 1z the flight condltians, for
value. 1 czan FieT.as to trevel ti the left thereky

The valve SPring maintains fuel Presture in duct 13 at n Fate, wntil fk2 entire system comes
About 15 xg/sq.om. . . t st T e " Lo Ir this new %ilezeod position

In the centrifugal governar, the force acting on slide T TV AL 2T preetioally socupy
valve 41 1s offset at the centrifugel trancmitter oige by the g i frrto of feed-bock bush 43,
force of spring 45. The tension of SPring 45 depends on the : : ¥ Of feec-tack riston 58 wid feed-tack
Position of control lever 47. The bands of £114de velve 41 are ! enneetct 4a f:\, f?mcr tk“r‘ch\ﬁ"c mediun of feed-

So arranged relative to the ports of feed-back tugn 43, that i ) 27 e vacisleok lever 38, :
the fuel delivered at a constant pressure via quei 13, creates " 7 eeaerlenced in the predetermined TeReBe,
& pressure differential in cavities 70 and 44, which is reces~ JTareiire vill e “he sore tut will we per=

sary to keep the servo~piston and the swash Plite in the .

balanced position (on the diagram the governor 1s shown in ith e e ‘“‘M!"r?? :C\'orﬁof orerating in tke ataove

1ts balanced position). In this case, duct 53 15 closed by TRANGT, n & hhdeE waid 1 etteincd, tut no initiel
feed-back slide valve bands 37, and interpiston chacter 59 !‘.p.:n; oLl e ,' r:?p red desree i aeeuracy.
communicates neither with fyel Supply duct 13, ror with the 4 i_:o pr‘cwfjc or M”,u: TCE‘IL_JCH :‘M o naént.?in Fredo=
duots provided in the feedwback slide valve, znd serving for emined ewgire rova., o tlevel with great

fuel drain into the low-pressure cavity. aceurae wt gy ¢ cmuditiong, vittens €1 an2 58 in the

With a reduction in the predetermined T.p.m., slide sentrifog JVernor of segulnting fuel pump HE-210 eve com-
valve 41 will move to the right due o disturbznce of balance - Re melun of hunker 59, copetie of changing
between the force of centrifugsl governor spring 45 and the Lt X ) TECUL Hne proceduze in tre systea
force of the centrifugal weights., This will cause changes in 7 1712w,
the passage areas, toth in the ducts leading from duct 13 o it one . FIodetromined ergine r.p.m., both
cavities 44 and 70 and in the ducts serving for fuel drain. ) Feel @ as nosingle unit: thet 1s 1r
An increase 1n the pacsage area of the duct carrying fuel into ‘t::ym"::"" a ' “hone 3ue 2 Afsplacement of feed-
cavity 70 15 accompanied ty a simultznecur decreare in the N fedan
Yasoege area of the duct serving for fuel drain. e pascage ‘fh .‘t‘jr feine s e 1eior 17 elvher with
srees of duct 44 change in the reverse order, that iz, the 1‘"’1 211 : I The lewopressur. cavity. the -
inlet passage area decreases while the drain pascage urea ormer cvers s e in ner tie nredetermined cngine

TeTem, drg o 243 STotho o dags 4L nradeternined

: reverce arder.

“ “ecrer 7

. 2
REEG
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engine r.p.m. increares. In toth cacer a (radual chonge in
the capacity of chamter 59 will be cxperienced.

At the end of the regulating procedure the fecd-tack pilc-
ton will return to iis initial position, ir which interpiston
chamber 59 will be discornccted by slide valve 37 both from
duct 13 and fror the low-pressure crvity. 45 feed-back piston %
15 commected by lever 38 tn feed-back tush 43, the end of the
regulating procedure (state of talance) at any mocitions of
Piston 61 will always be associnted with the seme position of
feed-tack tuch 43 znd slide valve 41 relative to the tush
ports, and, consequently, with the it T.p.m. fherefore,

't engine r.p ? ie Tucl mipply minimum
r.pel., the tercion of 4h wntmitter cpring: 1s nointained
at 3 constant level, and is nlwayc in oxeess of the farce
jeveloped ty the centrifurol weichtr.

Af # result, vlide velve &1 ic dizylaced o the righi,
which would cauroe - Tl te zove nll the vy
to the 1cft, therer: rlote in a position iwm
valving mys fuel

To cortral fuel

the 2ov: .

TUS UVEIROT enSures a Teaconeble amount of stubility at a
great degrece of regulation accuracy.

The changes in the ‘ension of £prin; 45 due to variuztions
in the temperature sf fuel are neutrzlized ty a rpecisl device -
thermal compensator 52. Absence of the thernmal corpensater
will result in changing the tension of epring 4. 3Jue to
variations In thre fuel temperature (with the hydraulic dece-
lerator being in the came rosition) irvolving chinges in the
length of the individual parts. In this case a reduction in
fuel temperature will result in an increased enzine speed,
and vice versa. Thermal compensatar 52 it esseniially a set
of bimetallic plates, installed in the lirkage affecting the
tension of the governor slide velve Sprivng.

Variations in the fuel temperature cauce the timetallic
Plates to deflect, thus changing the spring tencion, which
provides for a constant engine T.p.m. 2t & ziven rating.

to meint:in perm nent 7 e throttling :
velve »f n E cron the righ. volve 12 15 ceted upon by
fuel yrercure upctrewn of the +hroitlins valve. ‘1 the sther
side tre welve is - 1fect vy furl pressure downcirezm of the
throttling vilve ard vy tne foreo of the spring.

Ty r3justing the texsion of the rypring, a preccure dif-
ferentinl value in ncd, whiehr causes the vilve to travel
to the left. If the prescure differentisl ot the throttling
vzlve happens to exceed the predetermired value, ike valve
i1l move t3 the derv, Tet; :1lowirn; Tuel retum from the
interpiston cv er erd cupplydng tigh prescure wider the
twask plate gl orn. jue 43 & prersure Arsp in tie interpistom
chumter snd prescure inere unier the swiush plete piston,
the 1aiter will nmove o right therery reducing the angle
of inclirnntion ~f the © plete. The pump delivery will
deereace, cousing resrure differentinl wt tiw throttling
velve to reduce tn e predetermined welun, e a result the

egulation of Tyel Su at Preine rop.m. valve will pariielly clore the ducts runring 4> the inter—

EMMM@M‘ Hston cis nl urder ihe cr. plate piston 2o provide -
. © pre Hifere. Lt ch pl-te pirten require
Or maints dning 44 i . rredctermined poritione

s ¢11 ¢ ine r. velver ezxceocding *he atomatice

Governor transmitter spring 45 sturts changing its tension
as soon as the control lever is sct in a definite poaition,
s ] ctrrts m: y
in which decelerator rod Piston fl ctorts m:wing; ﬂ.:rc;y fuel fupole : Arimun Tope., e rescare dfferenilal ot the
setting the spced governor in operation and causing fue Crocetin % fhe rredetermined tluc,
SUPFly to be regulated eutomatically. Y the + n o7 the s e velve cring, due %o n larger

YT °'~.-:= -d-

Gs‘pl&ﬂ ° ." .
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Passage area opened by tkrattling velve 25 iron rerult, the
valve 15 put out of aperntion by tre netion of spring 12,

Fhen the engine 1s cut offy Wwith tle skaft rng the pump
Totor 5till rotating nnd the throttling volve clnzed, preccure
differentizl at the throtiling valve tend: to grow. 7o previde
an outlet for the ru 1, valve 12 ic furniched wit™ Irain holes
which are opened as Toen ac the pressure difrerentinl at the
valve reaches 1¢ ki/sq.cm., theret v allowing fuel drainage
into the booster system.

As velve 12 naves a1l the woy to the lest, high prescure
is fed under the swash: plate piston, due o whicl the zw

t the minimup delivery stop.

{peretion of Repulating Iuel Pump

durin, gine ‘ecelerztion

plate sete agains

To provide for normal, that iz quick enough ersine chilt-
ing from one reting to anosther involving quick novemernt of the
engine control lever (within 1.5 to 2 sce.) not sccompanied
by flame throw-out or gurge, the pump ir fitted with special
devices, i.c. a preesure increase limitexr (OHII) ~nd = hydroulic
decelerator.

The hydroulic decelerator provides for: .

(a) smooth acceleration of the engine to a given rating
from r.p.m. cqual to, or exceeding the automntic Tuel supply
minipum r.p.m.;

(b) extra travel of the engine control lever ufter gaine-
ing the maximum T.p.M. necessary far sterting tie : fterburner;

(c) electric ‘Jlockinc allowing cutting in of 1imit switeh
at the predetermined tpecd of the low-prescure rotor;

(a) poscibility of regulating the mrximum TeD.n. volue
(by means of serew 54) and the 2utomatic fuel £upply mininum
T.p.m. value (by means of serew 39).

The pressure increace liniter provides for engine nceele-
ration from 1dling rating or from the r.p.m. vnlue which is
below the automatic fuel Supply minimum r.p.r. velue (in the

50X1-HUM
- 67 -

oT tre uccelerztisn period may te
tke aperation of tle hydraulic decelerator).

latter case the termination
associated with

Tuel Preccure Varintdons with Accelerst on

Controlied ty Frecsure Increace Limiter
ard by lNydraulie Decelerator

cleriiion of the cngine 1S cnsured due to
lpitir 4%e rate oi increrfe af fuel precrure upstrean of

the distritviing valve (or in tle primdry menifold) in com~
2Termined progr moof permicsidle excess

The nermal

d ty the engine T.D.m.
¢ natare of fuel pressure changes in
the primery menilnld vwiti: the encinc aceelerated on the ground.

rori *3on of Muwel Tressure Inerease Limdter

liriter consistc of the following -—
cpriny 72, flow recirictors 26

She pressuice incre
pain’paris: elide -
and 3¢, znd pirc‘on 23,

The rzjor componcrt of ile presoure increcre limiter is
represented Yy rlide velve 0¢, whicl, durin: encine accelera-
tion, contrs poci*ion of swech plate G6. by ehnngin_g o
Fessure differenticl 4t the sworh pl:*c pi ton with the aid
o ductr 28 ard 29,

Trom the lef |, £lide velve 27 iz acted upon ty the fuel
presrure uprire:r of the dirirituting valve, the right £ide
of re vnlve teip-~ cxmored to ths tooster preccure of fuel
ard te the farce of crring 22, The tenmien of cpring 22 depends
on tre porition of pict ?3. The preccure increace limdter
eomes o norlope ten tortide of talmnce s ectztlishedy—

i ‘1 7T tle trortcr prersure of fuel and

*1 *c the prescure value of
21 upstre.n . te dirtrivuting ¢y 2nd -Jucts 28
29 vre eluscd.
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The positisn il :
dent on the posi:ian of :lice volve cdoe | Ty
surc in cavity

At znother e
position, in whi ure vilue upsir
buting velve i tolanced by tre viaailied |
A chenge in the posnition ol
balance is hrou it
edge 27, which resulstes fuel
return line, wiic
this cose Auets 00 and 29 pes

nicton
new pre
heopieton ot oo
ztout by <“te dinplacement
=piern from o vivy
deternines
'in elus 411 the
During ergine
the distritu‘ing
throttling valve viere:s slide
51ide valve edpe 27 b fuel by-pi
taneously, the slide violve cdper wrticlly
and the inclinotion of I oplate 36 s
fuel pressure upsiream of the dissriluti
the vzlue precet by rpring 20,

weeelersti fuel

Tiy

“lve frercoren due i

volve 20
apen

v o 1ve
Tucel dr:i
discontinued, piston 22 will Le farced ®
through flow restriciorr 26 rrd 2° &5 o wr
spring 22 whick will rerult in credv. 1 insre. ro
sure upstream 2" the @istricuiin:

The rate of pressurec inere -

lve.

¢y nnd, corcequ

consumption ty thie engine depends on tie r.te 2 %

5
23,

piston wiic: in i.: turn it dependent s

of flow restrictor 2¢ rxd 37, Acliverin
The inltial -

engine

the permznent rressure duct.,

valve 27, when chifiing rartesl lever

balanced ciute porivisn o the o

tim ot o

valve edges ore curnirolled 4 ire nediun

and 29, rerults in e ini*icl risce af Cuel

primery menifoli £ 1 4 .0 ko/rg.cn.
Turing engince neeelerstior, picion

ing the groove providecd irn t° 1.

or 26 10 Le cloked wiih rezuliin

irourt

dron i

porition o e

pi-t

iime.

tooeantralled

iy
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ite, whiech rerults in a higher—
~. "Wir provider [ar the requir~
«etericties,

rute of fuel
ed furl-to-
In itn

valve 2% through +°

wr o trovel i ‘huts wpainst slide
rrrine ceai. The slide

79, rnd ihe slide valve
ennirel of fuel ty-pess from
=7 fuel pressurs inerease

~ medivn o
velve edpen w11l elire
w11

Toet rd

move i) an =1llowin
in e
2ti11, +n orie

dlotritutin -

on teing ot a stund-

Sf ‘uel presrure inere: vpriream ol the

velue ol ot i-jperndent on the pressure
liritcs ¥ “ite h o aperiation.

.> tho initlel ;

ineresoo

cprin;

roeterisfie curve concistes of
Ther Ty %he rote 95 fuel
o dtrdritutin vilve (Pag.i).
=1z
*Te conrected in series.
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The Tate of Tuel preccure incresse 1 dependent sn Lhe cuual T2 Tu2l eatflow trrough hole 4) in the decelerator rod
rate at which : plate 06 chanjes ttz :nglc of irelin Aion, partially close” iy 1 485 this results in a bolance of the
which 15 o function a2 the resistnznce vrlue of fend-tiek Jlow forees woting o tF~ bydraulic deceiorstor piston.
restrictor 97. AS coon ar hitle £9 in compietely clnsed ty the edge of

This section 1s cheracterized by ihe preciest rate of f Jut:low frem cavity ¥ stozs, and the piston
fuel pressure increese. 1 sloway rove i giinst the farce of e cpring towerds

The total accelerstion time deperds on the Lalunced addustaens e K € "pied depending on the cepecity of
state position from wlich the engine control lever ic shifiecd the flew r
forward. The higher ihe precsure upsiresn of Lhe dictributing Fith ke rad Pole aren, the piston will ke forced by the
valve, ihe gre:ter the disiance cavered ty piston #3; con- fpring to ciry ( Seiff towards wfomctic Tuel supply
sequently, it will take less time for the picton 4o conplete indmun rop.e. fony seven 39, thereby foreing fuel to return
1ts travel end for the pressure in reseh in © srmined vie bole 4
value. “Len niceler:ting tic enzire from the T.p.m. exceeding

#ith the engine r.p.m. chonged clowl: enough manipulgi.e  °C AIORETLs “wel suprly minimum Tep.m. velue, ire engine
ing the engine control lever, tic rlide velve »¢ *he preccure contzol 1ever ds Llifted within 1.5 t 2 sec. to a position,
increzse limiter doec nol interferc with the sper:tion of ile COTTATpA Any o the uaxicum T.p.m. or to some intermediate
Permancnt precsure differentinl valve (ot inc r.p.m, Fepem. vaiun,
values below the sutomstic fuel supply niniruz r.p.r. salue), T t1ds cece turh 48 will elosc hole 49. The Piston with
or of the speed governor (.t engine r.p.z. viluer excceding the rod wi1) slowly move toverds adjustment serew 54 and will
the zutomutic fuel supply mintmum r.p.n. wrlue), el suprly orerite lever 4¢. thereby smoothly readjusting centrifugal
being contrslled %y ile atove unite, gince il rule a7 fucl sovernor siring 40 %o a new rating. The decelerator pitton
pressure chenging uprtreap of iie dic trituting valie sprees il move until u riate of rzlunce 15 reectebliched cetwesn
with the rite of chenging the ‘cncion of spring 02, cnd the Zorcet uetlng on the Plcten; this will be associated with
ducts 28 ~nd 29 remiin closed ry elide velve S0-11 the time. @ dedintic v *1n of rod hole 49 relative to the operating

. . edg2 of decnlerst~r bush 48, Thuz, at the engine ratings
“peration of Hydroulic Deccler.ior invelving autow ti: Tuel Supply, csch position of the deceleraw
—eetlon of Hydroulie Deec T husl 7o i enine control lever) will te assoclated with

Motion ic runsmitied from trc enzine coniral lnver o s fpecazic g BRI “r value, henece with a cpecific engine

centrifugal povernor cpring 47 vy the hydrsulic decelerator; rating.

adjustment of tre rovernsr {ar the predeternired roror. deoperic Shrevout secelerttion perisd, the sctuel

on the tencinn of il spring. Iyd lic 2ecolersinr orvi = - velurn pve o G lower tian the valu c" provided for

is connected via flow reririctor %6 witi “uet 17 (1wm-ctre n % the TLTy L de vilve 41 in “2ir~ czae 15 dig-

of the permeneri pressirc velve), vin hele 4 te 2 4 01 aced poriiisn, wnile picten 61

decelerator rod to ihe returs line. fralu 11 » . Sz o brelinntior of the swash rlate
In the talarced poritian A7 4%e deceler~tar picion ‘e thorets : A f SuPDLY e znd providing for

inflow of fuel ihroug: Tlow nesirictor Shointo covity TLoq:

° ,N%F»ORE"“I I‘SSEM e
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Vith the enzine accelerated from ihe T.p.vie volues which
are below the eutomatic fuel Supply minimum r.p.;m. vrlue
starting from the 1d41ing rating, the decclerator plutor rmay
come to a belanced porition hefore 4ic completisn of the engine
acceleration, B

In this case the rz2te of
on the action of the mescure inerense limiter.

Engine accelerztion from the T.p.2. Voluer telow the
automatic fuel supply minimun Tep.m. vilue ceniot be sceermplisa.
ed in 2 shorter time reriod thin acceler:s.ion from the
automatic fuel Supply minimum T.p.m. vilue, cince ui o high
rate of r.p.m. incrce:e, the termination of

neris:
peric

en;iine accelerstion in dependent

<eceleration
d w111 depend on iie actien of tre hydroulic decelerator.

iperation of Ctorting Fuel Condrol Unit

The stariing fuel conirol unit i deri;med for cutomutie
starting of the engine. B

futomatic starting is accomplisked with engine conirol
lever 47 set at the idling rating ceetor.

In the course of sterting  the ctorting “uel control unit
by-pacses (from tie 1inc upziream of the dirtrituting valve)
excess fucl delivered by the pump to ‘he return line.

At the begirning ol the sterting procedure, when zir
Pressure aft of the compressor (I’e) is t0o lcw, funl prec:ure
upstream of disiriduting velve ¢ (and, conseguently, fucl
consumption) ic determined by the tencion of sierving fuel
control unit spring 19, As soon as fucl prezcure incre. ne:
valve 18 opens <herety ty=pascing excerr uel.

A8 engine cpeed §rovs, #ir pressurc incre.se in
ddaphragm chapber (the cramver is supplied wit:
sure I’2 corrceied bty the 2ir discharge jet) o
ing fuel control uni: to ty-pas. lees fuel,
higher rate of fuel flow tkrough the tumers.

At an engine T.p.n. approaching or Iisher tien the 1dling
Tating, cir preccure. in n-chanter will inerease; to o v.lue

Lhe

50X1-HUM'

-73 -

clace eampletely. Then, the rate of fuel ;
De burners will tecone ceuul o the rate of
idling roiing cllde valve 3.

Limitdng of Bijh-rerrure Wnior iaxipum T.p.m.

Provisig ir
Hniting mexdman Topor. af
accomplished Tollows.

fuel regulaving punp IP=229 :ccorredztes 4he high=preec-

: tich by-pecsec fuel from the
ond the deceler:tor flow restrictor aa-
L -precoure rator reachies tin maxinun pernissibl
TePela V7 tir resulis In o prescurc reduction in decele~
rator picton civity I+, wiich cruses picicn 51 to rmove to the
jur ting tie tercion of governor upring 45
‘he £peed of the lov-precsure rotor (the
trensrmitier clide valve cpring being slackened). A decrease
in the r.p.m. o the low—pressure rotor will cruse a reduct:
in the cpeed of the hisk-pressure rotor.

miede in Tuel resuloting rump HP=219 for

‘he nigh-pressure rotor, which is

sure rotor i
cavity e
£0on

y=Tars Valve

velve serves for cutting off fuel

chenters durlng énginc starting

engire riertc o be spinned; the
ar ty-pascing fuel when firing roocke

The main fuel ty-pes
Supply into tle com i
within 1€.4 scec.
velve muy
nissiles.

Then volitce ic supplied, from a cpeeirl ¢ \ltonatig systenm
to ihe vindirg of soleroid of tr=pasc wvilve 31, the valve
slide will move oriod of
trerety comncet

a2 2L.5 sec.
rher o1 permiment pres‘z:u.re'
sture ovity 340 Precsure. -
nimbes w vicess pressure of fuel up=
1ve w11l meve t'e latter to the left, ond

Hifernneisd v iv
in tre zprins
Tirean of tie

irent edge

2

" = SECRET

. ;uo

Q?E!aiilpﬁsﬁ“‘. g ._'.

Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1




o SECRET - i
O -Qp:rmﬂcq&,mss&u o O

.0

Sanitized Copy Approved for Release 2011/02/07 . CIA-RDP82-00038R001500140001-1

o .

o

-7 -

" swash plate piston with higk-pressure cavi -y €7, where
g€roove of valve 12 will connect interpiston chimber
low-pressure cavity 34. Due to the Aifference tetwno
pressures, the picton will set swach Tlate €€ in -
providing for a lower rete of

."mul‘mneou:l;',

fuel deiivery.
rAck prescure will te air
the tooster cavify vio the inner duct of valve 12.

At the same time (with *No valy

Wwith low-pressure cavity 34.

The decelerator spring will force <ie rod to move 21l
the way to the right, taereny redveing tle tenci
through the medium of lever 46. The force develope
eentrifugrl weishis will displuce slide velve 41 <o
causing the slide valve in conneet cavity 70 with low jesd
this will provide for more effective ty-parcin 1i.e
fuel. Fuel drop upsiream of he distrituting velve will
readjust cpring 27 of the pressure increaze limiter therety
caucing the fuel to %e delivered =t 2 lower rote.
solenoid has been energized, the dy-pacr vnlve <lice ¢nd ner-
manent precsure differential velve 12 will move 11 ike ini . 4- i
Position, and the rute of fuel supply will e rens
ag required for engine neeelerztion, provided by
increase limiter or “he swdrzulie deceler:tor depending or
the reduciion of speed of ‘he 1ow=-pressure rowor wilain
operating period of ‘e by-pzan velve.

of cpring 4
ty

ile lert,
ure;
of

‘Tier the

the

Jrein Velve

The function of the drain valve ir to 2ireci fuel from
the fuel manifolds into ine drainzge tark after ‘e
has teen stopped to preclude fucl comtuction ir the

Ttk the engine stopped, throttling valve 2 ir
CUT-0UT ( CTON) positisny fucl presture upsiresn ot
trivuting valvé drops 45 tie drein
hole 15 opened ty -the rear edre of

erngine

Lurner:s,
fer in h
the dire
Precsure vilue, nv drutrn

the vilve, due to which -

=
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reduction 1s experiecrced irn ihe preseure of fwel delivered to .
drair. velve picton 1 vis duct 43 ot a recult, the valve is
foreed ty the torirs “o move down, therety conreeting the main
ard rricary fuel mzrifolds wit), T
t1 eny other peritian of

tne drajnage tank.
the throttling velve, fuel pres-
duct 4 ciuses the valve to to locked in the upper po-
ir this czne th in mnd

‘he dreinage lark.

sure ir
sition:
cut of £

primary fuel nanifelds ave

Zuel Tepulating

Puny HP-229

©). delivers fuel into
reculnies fuel “low rate at
“rc fuel rezul.iing pump
units:

‘1 resulating pump YP-22%
the ai-erturner snd zu:ome®i2:11-
eny of ‘e - eroretdng
econsists 5 tle Sellowins medr
~ plurger pump;
~ afterturner re ulastar;
~ Lzrostz'jc Turl ca Tunpiion liniter;
O valveg
fuel volve;
peroznent
sfterburner contrel solenoid;
electric contactor;

aftertu

precsure valves

ty-pass valve;
Lipl ~prersure ro-ar cpred tra;
liniter witii Jicrzal eirpencator;
- cut-oif valve.

critter and moximum

Iunp .perztisn

3 frrouck “ilter 8 and vie the duet
ins suedon part €7 ond delivery port 61.
raior cclucted througl: tie medium of

iy Tlungers 63 Corced t» the springs

arrinct ‘ic face of & plate €. move reciprocally in their

E"uldir.," welle, tierehy drswing fvel ilrougk suction port €.

‘o
roried memoer !
"tile ke
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nh?;lg_ Vtﬁgrrctgr',tumc through 1€ ° ang deliverin: 4¢ through angle of inclineiisn vijel earrecpends 9 Ui meximum pump -
" “delivery port 61 into hirh-prescure crvity 62 while the voior delivery. "L maxizur anile f dnelinailon af cwach plate 65
completes the revolutisn. is adjusted wi! Le help of vximun delivery screw 64,

Fucl supply rate 1o dependent on the  ongle of incline- 18 soon as valve 35 ig 2pen (due to. an inecresse of press:
tion of swush pi:te 8%y .t vell .x on the rotor cpned pnd sure pl", for Ple) presrure in esvity 49 %111 siart dooread
the precrure in cavity 62, The freater ile ancle a© inclino- ing due to fuel su:irlow :;_mj the presence of et 11,
tion of the rwuch ple te, the hizler tne fuel delivery rote, Exeess pressure sf fuel npplied Tron ile side of c‘avﬁ:y
Plungers 63 being crpeble of longer travcl, . ¥111 eruse the pliton 4o 3verceme the force nf the spring an

The swesh plaie ie dicplceed by servo-piston 57, whoue t0 move townrds ¥ 49, therety setting the swosh plate
Tod 15 hinged to tac swacl plote herring Yousing. a lers 1e a7 incliieiion, which will result in reduced

Servo~piston 55 iz corirsllad by the alterburner regulate delivery. Iuel concunption s will keep changing until pre
ory whick tends to meintcin the “o/By, Tutlo £t = consiant sure P, An thc -liesturner nearly appronches the velue of prd
value, in the eveni the rrtio betwoen presoures By - ‘—i;* ~nd sure }"t, d . n (enzire-regulsting pump) comes to a
Pla is disturbed, the afterturncr requlater chenges the'rite stute ',;:- telunce. In , Tarces ting on ihe piston
of fuel florw to the afterburner injectors. . rozthe left (the vlate and preccure in cavity 56) and

P} = corrected prescure =ft of the comprecsor; fron the riskt (it spring end Fressure in cavity 49) will be

?, = static pressure aft of the turbine; equel.

Comsequertly funl Ly-pess fron 49 viz valve 36
serves far resulating fuel delivery the punp. The rete of
fuel ty-tricc fron anvity 49 utomatics11y controlled due
to ehonging o7 e - weer the jet and afterburner
Tegulator v-ive 27, inteirine precoures Dy :n3 » at about

K - constunt value - reduction factor.

The reduction factor ic a constant velue for the given
adjustment of regulating necdle MNo.l (I!r:f.i:a.l?, Mp.2l).

Fuel delivery control, vith afterburner velve 71 spen 4 -
(r1g.25) 15 accompliched as follows: the rane level s ony <1ritude wnd epeed of flight B

Servo-piston crvities 49 rnd 56 :re conneccted wiin higa- Tt altCrnen ., 5 ror for rutomatic regulatd
Presoure cavily 62, caviiy € beirn: cornected vio the duct, s o - an, #t varisur sltitudes and
and cavity 49 through je: 11 wnd flor recirietar 7. Terider,
Pprovicion ir mrde far the dueis running fron eiviiy 62 vio -
filter 10 znd Jet 11 %o afierburner resulntor valve 36, liniter
valve 21, and to ofterburner valve groove Li€. : liniter
valve 21 clored and afterburner vrlve roove € cut 20,
changes in fucl try-panr through valve 26 t-k rlzee denendin:-
@ the precrure difference between Py cnd 4

Ir erse afterhurner regul-tor velve 35 i- close? -nd no
fuel 1s ty-pasced, the mrercures in crvities 49 ~n? £6 are
equsl. Under the *orce of *n Springs and the preccures aciius
on the scrva:piston, “the 1n er neir the omack nloic ot o omixice

Cavitien o oo 3l ere HMvided t o air-tiznt, Ilexibl
netal prriitiey ? . lever 33. Ceviiies 31 end 29 are
Priitiored - oemtrine 2. i lever ir cupported ty an-axl
Ircarpar (i - e The Lo linee et lever 33, omd,
enrye

_mp s ctand=
terturner valve 36 on
¢xd preczure 3i“ference tetroen T3 and Pﬂ
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Regulation of fuel consumption with the airer:l+ climling,
1s accomplished as follows: pmrecrure P2 (uft i the compressor)
and, consequently, pressurc Z’é siarte dropping, which reculis
in excess pressure PA acting on the memtrzne. The cscess prec-
sure applied to ilhe memtrene displuces the lever nnd purtizlly
opens valve 36, which increases the rate »f fuel ty-pass from
servo-piston caviiy 49, with rerulting dicplacement of the
servo-piston and a reductionin the fuel delivery.

Fuel will be delivered into the encine afterturner -+ -
lower rate, causing pi-es:xure P“ to drop. The rate of Tuel
supply will be decreasing vntil there is no przeticnl dif-
ference between pressures Pé and Plo'

Aftorburner aperziion in sccordn with the law provid-
ing for constant ratio PQ/I'I‘ is dependent or equulity of prec-
sures P} and Pk'

Por adjustment of sfterburner operuiion wiih regerd to
varying a2ltitudes provision is made for spring 39, located
under valve 36. Slackening of opring screw 4C will couse
temperature ':4 aft of the turbine in decrezce, wiereas tighten-
ing of the screw will result in temperature inercase at higher
altitudes.

The burostatic fuel consumption liriter cerves for 1imit-
ing fuel consurption in case »f an uncuccessful rttempt at
afterburner ignition, Yor precluding the poscitility of the
afterburner going out at high alvitudes, as well :c for
ensuring afterburner fuel supply regulztion, in cace the
afterburner reculator fails; ke liniter clzs cerves te
enntrol afterburner fuel concumption depending on uir pres-—
sure aft of the comprestor (P?) that 1s depending rednly cr
the altitude and spced of flirht. To provide 7ar nommal oporu-
tion of aneroid 22, high mressure Py 15 reduced to mressure Id
in regulating ncedle .2 (Ref.¥2.13, Tiz.21). The degree of
pressurc reduction [ = PZ/PS iz emstent 2t 211 engine rotl
irrespective of aliilude ard speed of flight.

The eneroid trancmitter zlong with profiled “uel velve J
1limits fuel consumption dependins »n the chenges in wltizude

50X1-HUM

and cpeed M7 [I1g0t, In corpliznee with: o dofirite altitude ™
chartcieristic, i provider far somewhet higher then
recuired rate a7 - fterturner Tuel chucunption, not to inter-
fere with spers tian of reculator P,L/P,.
‘me liriter hei tws eovitice 1P n;‘xd ‘5 divided by -an-alre--
fleritle melcl par-itisn, sewling lever 24. The lever
¥1e mounting tall bearings. The balance of
24, y ConzcTuenily

:921lowing £

on ar
¢ Luelance of %he entire system,
tors: tencion of valve spring 163
presgure in duct 28 e af terturner valve 36 and
liriter velve 1; precsure :pplicd 4o transmitier retainer 25
from crvit 62 and fror snereid ¢Z. v chenre in any oY the
ztove farces will inv.ristly cause clum/ger im o1l other foroez
tending to meictrin the Yrlunce. Proctiezlly, only two forces
e limiier .re relsted 63 ench airer as sinple dependentss
srure T4, (affeciins the rarce of uneraid 22) end pressure
¥ 62 (n:fecting the farce ucting ~n transmitter 25),
crure reducing in cavity Ps, aneroid 22
ure on the eni of lever 24, therety rellov-—
© cuuses =n incerenrse 2f fuel ty-prss from
cvity & servo-picton vir vilve 21, and displeccement
ef th ar: tow:rds lewer rute of fuel rupply. This
*¥ill ehenge Tuel precsure in the syster #nd upcireanm of trange

depends on Ve
ictueer

ing the =

pit“er retainer 25, . L
/e & rerult, ¢ new ctnte o7 tzlince will be eststlished
in the limiter, which will ceuge it s mairtain & new reduced
ty &2.
preceure ir covity (2 with reletion to altde
Skt oin determined Yty tle eharnctericties

presrure in e
o ing

g Trot diameter of precrure iraacmitter piston
y "rajecting Leyond tie ddopirzm, znd ty ckanges,
3 e oarn Irem o tle eontret pnint af the rnd of
. lever atjustnent rerew 2¢ ty the axle at
Iment, bamper 20, lacztcd in the path
v «# tn limiter iranrritter 25, eli-
ion 1likely ta aceur in the rystem. _—
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The nature of changes irn maxinum rate °f fuel delivery
intn the afterbirher within the range limited ty the prescure
in cavity 62 depends or the profile (affeeting the passage
area) of fuel valve 9, 25 well as on the tension nnd rigidity
of spring 4. As the pressure in ecavity 62 ic the funciion of
pressure P§, the general charncteristic of maximum rate of
fuel delivery into the afterturner systenm wiinin the range
-1imited by prescure Pé: ic dependent on the ~djustment of the
limiter and of the fuel valve.

Adjustment of the limiter is performed ;v naripulating
adjustment screw 15 nf spring 16 and corew 2 Af spring 4 of
fuel valve 9, With the afterturner repulator in the talanced
siate, limiter valve 21 is partially clcced.

Conirol of fuel delivery int> the o terturner is acecop~—
1ished by opecning ond closing cfterturner valve 71 ccupled to
the piston.

Afterburner v:lve 71 ir sperated ty solencii 34, which,
when energized, cloces valve 37, therety eoucing fuel frem
duct 17 to be delivered into crvity 67 vi: low rectrictor 12;
as 2 result, the picton and valve 71 %11l te cpened tc full
capacity and the spring will bhe compressed. 't the heginning
of the afterburner velve travel, greove 68 pets closed, uznd
fuel s not allowed to te drained from spring cavity 49 of
the servo-piston. Servo-piston L5 sterts dizplacing the swach
plate towards a higher rate of fuel delivery. /ith the vil-
tage cut off, valve 37 cpens (by the action of the spring
located under the valve) and the strong spring :f v- lve 71
forces fuel from cavity 67 to the return, (that iz, int. the
booster pressure cavity) therety olosing wfterburner voelve 71.

The nature of changec in fuel delivery wiile the of ter-
turner valve is being opencd, depends or the vericstions in the
Passage area o” the valve and on the :*.h."mgcs in fuel Frcs:ui‘e
in cavity 62,

The rate >f mrecsure increzse in cavity 62 ic dependernt
on the svach plate servo-pistcn rate of iravel, wideh ic the
function of the capacity of flow restrictor 57, where the
-rate of travel of the afterburner valve i determined ty tre
capacity of flow resctrictor 12. At the end of the iravel the
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plsten of velve 71 (24 full fugmentation) werks nguinct rod 69 -
of crgine Pleeking device electric reriacicr 7¢, thereby
treaking ihe circul! furplying veltege 1) tle clectromagnetic
valves contrilline furl delivery inte the :fterturner flame
igriter.

¥hen the picton
returns rod 69, 1nd o
the initinl posi*ton,

28 in the reverse dircction, the sprins‘
cquently, rlectric contactor 7¢ in

7o ersure tiat the afterturmer valve meves 2t a constant
rate, permznent preccure velve 153 is provided. This valve
salntains o permanent pressure in the duct al't e the valve,
irrespective of o in fuel presgure uprtrecm o the valve
(that i3, dewmnsir filter 1"). /£ soon &o pressure in
duct 17 ircresser, velve 13 will te displaced towurds the
spring, coucing the “oles provided on the cide surface of the
valve to te porticlly or Tully clesed; thue o fuel prescure of
gtout 11 ky/sg.em. will te meintoined in duct 17.

Fuel vilve 9 server ic enture « predeiermired afterburner
fuel c anpticn, wicr the liriter is sct in cperation.

Vitk altcrburrer vilve 71 srer (it 4s shewn in the dia-
gram in iis cloved periticn), fuel from erv
vercd ts tle 'l welve wfter p cing *treugh the afterburne:
7ulve passage arce, e

Tuel velve 9 eoncisig »f s1ice sxd a guiding bush
having prefiled paric. Tre pureape cre: in the fuel valve
12 he poriticn of the slide relative
te the Ieric. The position :f tre slide is Cetermined Sy
the Tuel pr g
of {ie &

ve 9, the valve
Tver {3r ztjurting the
Je3.1y connecting volve spring
2rmping the valve
£ile rulestion of the fuel).




Sanitized Copy Approved for Release 2011/02/07 . CIA-RDP82-00038R001500140001-1

SN SECRET - . .
0 .u. 0 NQ).FCi).REi(%ITl.aISSEMO

Ll

50X1-HUM

e
PV -83 -

The function of ‘y-prnr wvilve O previded :on the valve ic¢ cavity L2 of servi-picin "3, wherers rerve-piotsn cavity 54
to ensure a minimum fuel consunmption, when the afteriurner is 15 caured 1o ‘e comnccted Lo the returm duct.
turned on an@ afterlurner regulator 36 is open (the angle of The rervaepistin tlorts moviEg there': increuring the
inclination of the swush plate !eing minimum). 't . low pres- tenslon of epring 43 ttr.ugh the melun ST the rear ond ruack-44
sure 6f fuel im duct €, cownstream of afterlurner valve 71, until the s+ate of lalunce is reestutlished, thot 1s untdl
Sy-pase duct 6 1s fully open therely dircciing cxcess fuel the fosree a7 rpring 43 o he foree develsped by contri-
delivered ty the punp to the inlet of rmudn repulating fuel fugel wedyhts £1. this will crure £peed tronemister aft 47
pump HP-Z19, %5 soon ns the prescure increncer, Auct 6 gotz te clarge 1% “le. Uil the rpeed reducing, the arder af
partially cloced which causes : reluction in the amount of theatove everis will e reversed.
fuel ly-p-ssel. ‘hen Zuel pressure ir duct € reaches the 't the enc o trrvel of rervo-picion U3, corresponding
meximun valve, duct 7 4g open, which arsing ihe fuel therely to the Fmun - 1 + ¥#lus ol iic high-presrure
limiting meximum fuel pressure in the pump. rotor, rrosve 4% sery or rack will 1ine up with
the edge of nig > simum specd liniter slice
valve Of, H ¢l : et 21 ote Vet uoced to the
reiurn line. ruel o 1 delivered on e cavity of
the Lydraulic Qoceler o reoulsting Juel pump [iP=210,

By-pass vuzlve 5 upstiresm of the afterurner vnlve is
designed: for relieving excesrive pressure reculting frem Cis-
engagement of the afterlurner valve; for mointaining preesure
in the pump required for the normal cperation of the rerve-
piston with the after'urner turned off; for “y-piscing Tuel The cut-ofl v 1e o Oy preventing iuel frea finding
with the purpose of cooling the pump rhen the siterturner is ite way dnte the i " e A t @zzin presoure
turned off. when the wfier in 'urred o : the wlter urner is

Vith the afterlurner turned on, valve ' ic closed, the switened on, o : g rre - thercly cuusing
force of its spring exceeding the pressure cifferential ut fuel 3 pen Bt Wi the Juel manifolde.
valve 71. When tre afterdurner is turned orff, precsure in
cavity 62 will decretse at thre expense cf [uel "y-pass via Comiursicn Cherler Turners
valve 5, and will depend on the tension af the velve opring,
since the valve spring chamter will ‘e cornectel with the The engise i viled with 10 two-ri-ge, duplex ceniri-
Teturn via the groove provided cn the after urner valve. fugzl lurr y (TrLrc” in two menifollr - tre main nmanifoléd

"he speed trarsmitter servec the “locking devices i =l the privixy reniisla.
the engine responding to the r.p.r. values of the engine high- “he lurrer truetion 40 {1lurtrtcd in F12.27. The
pressure rotor. ‘wrrer cone ° % incorporaiing a prescede

The speed transmitter comprises = ce-*rizursl gevernor, In ddztence rlecvey g lidy % the 1arped face >f
consisting of cemtrifugal welrhts 41 anc pendulum 42, & rerve e vleeve rre ws s B i ~lamped "7 nu. £ and
Piston with rod 73, speed tramsmitter chofd 47, rack Lk, | oserled U cappes Ao ring 9. oA “ined on the

With the rator spoed incrensing, ihe coniri 1 Torce ‘urner Taty C SR L - "nections of
of the weighis luilds up cousing pendulum 42 15 come out o urners ¢l Sl L8 iure Tilters 1
the state of Salance, thercly «llowing fuel fror cavity 17, FRC 2. TRy Tureer o wured to tie lange of he
dommstream of the permanent prescure valve, to flow inte tomiuniior cran e - T “ke erlincrical :vurmce”
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of nut 5 enters 1nts the hole of ire co
spherical ring.

Puel is fed inte the ‘urners via twd
prizary duct 11 (idling ra‘irng cuc) and
Each of the Cucts het ite own rprryer (6 o
and 7 for the II stege). Bac of o
with tangentizl proovers for
chumter. The
as well as »f tle pus
as to provide for t.e requircd quiliiy
wi*nin the entire range of the r
valhes at the peor .

¥hen fuel pre re apstresc of the dstriutin:
punp HP-210 ir aloul 16 kg/rq.cm. (Curlrs ergire o
fuel is deliverc2 into the com™uwrtion ¢ bur’or only
primary duct of the ‘urncrc; : !
distrituting volve luilds up, thre mein duet ceic open,
fuel flows into the comtusiion chaml
rate of fuel flew through the m in duct in-r
engine speed.

The prefile of thre ¢
ed hydraulic charzcteristics of tre ‘urnc sers provide
for the required changes in fuel cohrumpiion depending :on
pressure upstream of the distriluting valve.

The engine is couipped with two repulating ncedles
(1g.28) incorporated in the
Regulating neecle Na.1 (¢~
serves for reducing sir preccure 1om i
atterturner regulstor }‘E/P,‘ (punp HP=229) cg
©T T Repulotingmentle Mo (limiting) o
dueing air pressurc fror
supplied into tuc

er urner contrel ecuipmernt.

ty 1, vii

rituting vnlve =nl properly celeot-
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s.nie velocity
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ar preserving the -
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to the atmosphere tErough the oulet Jet. ive reouired pres-
Sure P4 for needle N».l1 or I3 for needle fic.2 iz esty’.lisked
in chanler € duc *o ¢icplacement of ncedle 4 in ihe inlet
Jet; further, the pressure ig “upplied viz the corncction to
the afterturrer reg}zleto’xj or to the ‘arcstotic fuel consumption
limiter accommodateg,in feculating fucl punp HP-22¢,

nclosed 1n the chimor aft of the inlet jet ir o deflecte
or; which lrezks tre inici =ir Girerm, therely preventing
a straight air flow, which ic likely to uffect the ata'lc
operation of the outlet Jet.

knrine Controls

The engine controls (I‘ir.bi) are decigned for changing
the engine ratingc. fThe controls comprice reculating fuel
Pump HP-210 (1) end ratings contrel penel [IYPT-13 (10) witn
theostatic transmitter IP-3A°(1%) ana regulsting rheoctant
unit P-1 (12).

The regulating fuel pump is attached 1o the cngine wheel
case ty means of u quickly detachatle 5trap. The pump dizl
the following notches:

(2) noteh 2 - 111mNG 14 TING,
and 3, limiiing the idling rating

(b) noteh 4 ~ rumRzTIC FUEL

(c) noteh § - NCRMAL;

(d) notch 6 - MAYTMUN;

(e) notch 7 - £DDITICHAL.

Control panel NMYPT-10 with Theostatic trensmitier JIP~3A4
and regulating rheoctst urit T-1 is s->curer two
tolts to the lox of mrater connector 9, which in its ‘urn in
attached to the comprecsor cucing with the aid of "racket ©
end tolte, . i

located " ctween notches 1
sector;
MUt RILM. s

1y meone of

S oNQ@OREI&N.p%SEMé
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“hén shif el from QUT-cUy ¢ oF . located cn the regulate:
ing fuel pump, Lo th- jvLL Al TATI4N stop 14 located on

_| the contral manci, -levers_1l-and-2 —pre- moved tMrsugh the

followlng positienc: Syr-cuT (GTON), IILING RATING CMATI
g .M. (OEOPOTH HAP),
B i A {hycraulic decelerator
THIMUS AUGHENTATICG ( MAIMMANEHNY
" LCIILL ARFL SCARTS CHALGING AYAZO HSUEAEHUA
CEYEHWA COMIA), " LT i JET NCZZLE AREM CilANGING (OKOHYAHHE
IBUBKEHMA CEYEILS Coma), and 1JLL AUCNENTATICK (TOMHME
« Vhen mev: CUT-CUT sicp To the HAXTMUM ’
position, lever 1i of 4he contrcl panel coes not couse any
changes in tic eleciric cleeuit, that 18 1t performe an idling
travel. !

In this cioc ccnirel »f the erngine is .'.c('-ofnpnshed Yy
regulsting I el prnp HP-210 alone, whick changes the engine
T.p.n.j ¢t the engine rutings sterting from tre CUT-GUT up
to ‘the r.p.:. ‘wovntir, t, CC% of the normal speed of the h,
mecsure rotir (up to ‘te operatiou of can 590-1) the jet
nozzle shutters zre YTer ‘o the FULL AUCUTNTTION position,
fherear oftzr speriiion of cam BoO-1 tke jet nozzle shutters
close 1o the MAXTi™ r tirg poritisn (to the minimun ares).

T Betting of ime levers in tre I position will caus
Peratisr of curnirsl gesel czm K, whic%: will “lock contact:
and 54»6-1 :peeial rele; Z dncorporated
In ke automrtic cquipment). °

Prom tre v . pesition
regul:ting facl pusy Jover o i
dees nyt inwul-e ‘ny elrang~n in the engine maximm roPelay
tut couses 2pere Wior of Lle eantrol panel cans and provides
fr furctianirs -1 1ee f2llew—ur

fmnodne

{efter oper.tion of

to the FULL AUGHENTATICN atop
c.patle >f uxtr: iravel, whic

“The leverz of the ré;:u]a?in; furl vump. HP=219 znc »f ;tl'.r‘
control pznel NYPT-1¢ link 7
which can le_aljusted.as to-its length, e zirerzft conifol
system is connccted to control pancl lever 1.

arc connected to oo o*her

A IGVEr 11 dn e N posie,
i 9f eoniral pen E2C, which turns
1T _(zrevices Zor sfferturner-igrition; fuel
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. Lc’cupy the puniiion, eerrespenling . il CULL AUGLIMTATICN &
" the FULL AUGNENTATIN Position, the slidc o>f jet nozsle fcllowe WXINU rating. ir this cace, i tnele Lotween the pasitic
VP control system rheostatic tranceitter IP-3A chmmger 14 EXINUG nd the position SRTETUMMER € STTOHTNG T ENERGENCY
pesition, therety displacing the rods of the jet noznle C™NTRCL .3 A7 4) will regpresent the 1. XTHUM aea
control cylinderg,_ which results in changing . 3fotie-jet-novnlo - - T CNVITCEING TN .MERGENCY
‘&réa. With lever 11 ctet in the imD oF gv WOENLE R CRANCIVS 43 periticn, can & of the centrol
position, the rheostutic transmitter slile will cvre ¢ty the therely ~nucing %he Jrt noszle to Jz;en :tn'
the FULL - Mesiticong lesldes the aftcrlurner will

end of the rheostat; ang furtter turnine of iever 11 will no.
te ignited and e fucl will e duly supplied. Turiher ncve=

ranel will cperite,
cause chonging of the Jet nozzle aren. The engle lctveen tle
Positions JIT N'ZZLG ARTA STARIE CHANGING ¢né LND oF JRT NCLoLe zent of the lever to c.rirel lever step 14 (FULL - UGHH(TATIC{‘)
AREA CHANGING comprices the afterlurner regulatian ringe. "1l not wmifect the ervire cperi tion, ihds renge of the lever

The angle letveen the positions MAXIMUL and TLIU trevel reprecerting the FULL AUMIMTLCIAN roct..r. Udth the.
AUGMENTATICN makes up the RAXIMUM sector, the anrle tetween lever meved in “ha reverre directicr, the engine rtings cha
the positions MINIMUM AUSMENTA TICN anc JED KUZZLE “RES S7L4S in the reverse <icquerce.

CHANGING 1s the TIINTHUM AUGMEN TA™I N sector, anl the angle
between the positions ND ¢r grp ¥CZILR WR7 CE'NCING znd PULL.
AUGMENTA TI Gt represcrnts the FULL AUGIGNT, TIOH cecter. Shifting
of levers 11 2nd 2 within the range of thnece angles Qees not
affect the respective engine ratings.

With leverc 11 ane 2 moving from the TULL SUGLFN P TICH
~position to the CuT-cuT position, the engine rut inre cherge in
the reverse scquence, the reverse opening =f i1'e jei moizle
shutters from the M.XIMUR rosition to the IULL ~uG:sm~. jage )
pPosition taking place at the engine rating inounting to 6u2
-of—thehigh<pressire Fotor norm:1 rpeed (when operaticn of cim
BY0-2 occurs).

vvster ir decipmed te prevent werfilling ot
the ariin cevitics wi‘) fuel, lesking i‘hrcugh the seulings
Instzlled in the oriv “he fuel equipmeni units arranged
¢ the enpgine (g.02).
smplished s follows,

fren the Qrive of fuel rvctllafin pumps:

frem fwel “genter punp  AIHA3-IT, electril
tentzctsy ¢f roe) rernloiine pucp  HP=22% and electric com- B
tacter of “he THrting fuel centrel urit, as well ar from the
irive of tie rrarsnitter of fuel resulating pump HP-219
nte the nirerc.: drzin cystem.

SLee’

Emergency Control of Jet Nozzle

Yhen switch EP{EiiGmlCY CiNTR.L T 2-F7SITIT JIT RCSZLE
is turned on, the follow-up sycter 1x disconnected, therely
transforming the all-Cuty jet rozszle intn ¢ two-porition
mozzle. VWhen-levers 11 and 2 are turned from ti

__%o the MAXTMUI' position,—engine -Spred-Tonc
value.
The Jjet nogzle shutters, dcpend;ng on the spred (f the
“Thigh=préssure Totur (Cperaticn of cams B0-1, B0-2) will

spert fr
‘he 1.11.wips

il resr fuel cillector 4. necesc

3 % *he Tuel cuin
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. Tuel from these potnts is.directed-into-the-aiperart
drain system via individual pipes.

Yote: Hycraulic fluié frem *wo hytraulie pump- lin-34/2
and ¢11 from the two-:yccc ¢rive of the genernter
are-drained t-—the—front-fuel tsllector .

The dunp rystem serves for draining fuel from the main
ard primary fuel manifclas, az well wa  fir op ining fuel
from the fuel ané 011 lines tnd covities ufier the cngine s
stopped. N
) Fuel frcm the menifolds 1s‘dr:.vinm‘. through the drain
valve of fuel reguleting pump  HP=-210, intc the drein tank.
From the drzin tank ihe fuel 15 ferced eyond the en¢ face f.
the jet nozele ty the alr, celivered fror tiae ccmpresser when
another attempt ot stzrting is m=de.

To drein fuel from the fuel Yinec ¢l the engine, fren tie
filter, and the 241 cocler of unit 357C, provisicn is made for
2 drain cock, mounted on the fuecl anc oil unit,

Gi1 drainage from the cil tonk and from the fucl-cocled
o1l cooler is acconplished via the dr:dn cuek, inctelled on
unit 357C. .

Drzinage from the engine wleel cuse ic ‘.)?rcu,;h the crain
cock mounted on the engine wheel case.

|

Chapter vIIT

SURTING SYSTER

“he creine “oarting sysiem includes:
~ vir Llow-y0f gystem,
‘= starting fuel system,
eon feed cycier, E:
Functioning of “%e aove sratens in cenjuncticn with the -
autenstic fuel sontrel unit is previded for Ly the engine
automatic conir:l cquipment.,

Ltarting fuel System

The riarting fuel sysiom (Fir.29) functions enly ct eng!
starting, :nd includes the fellovivg unite:
Sterting lved 4onk 1 (dnrtsiled cn the aircraf);
- Ilter 3 (irc4:110d op ihe aireraft); ©
arting fuel puzpod £inatnllec cn the aireraft); —
electromgresic v. lve £ (incielles cn the aircraft);
Tring Mzl menifold 243 - '
w3 Tleme ioniters 9,

d ¢on only when starting
moexeest rmount of oxXy g
e engire r.;_n‘lu::‘,sc-n ch.

rir. I- rrovices
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- elcctrnnwnetﬁjgﬂ@_\'nlve 7 " and Eonnention © . nit fuel 1o tre cunp
T = Tmon-Teturs oxygen valve g;
= service jets 23 incorporated in the cxygen econnecet i preventing forelzn aljects from pettiry fni- tie onginel
of the flame igniters und liniting SXysen consumpticn to wilh- Swustior charbter, =
in 6.9 +1.1 &m/ecc.per one flume igniter, witp oxygen fressure
upstream—of tng T1zme igniter id—icunun: to €.0 8,7 kg/sq.ca. -

Air Mlow- £ yctem . “he enpine ig Provided wit, tus flime irniters, 1‘11

tn the upper connentt I tules, Cetween 1 - 2 il 9 -
The rir Ylow-off cycten functicns only during ergine tion ehimier., oy Liné irniier . 2 27 hoay 1,
starting on the ground; it Prevides for relizlile Sterting o the lcay * fori
widening the Tinge of compressor sustr ined spe. icn, whicn
ellows for Gelivery of miin fuel int{s the eemustion cher op
at a higher rate (a8 compared to engine starting without ¢ iy
blow-of?t), : . .
. The compressor =iy 1low-off syotem corprices the 21l:w-
ing components (Fig.29): !
= electromagnetic valve 23;
= left air Llow-off valve 32;
=.Tight 24r Llowoff valve 31;
= non-return valve 30;
= air “low~off system pipe 1lines.

Ar Mlow-cff vnlves (rig.31)

The engine is equipped with two air llow-off valver
mounted on the Tlanges of the cozluction chamlcy ensing, *ir7 cin'rel unite ipe of the.
left valve Seing located tetween the 2nd ape 2ré ond the- vital - e : q
right - Letween the 8th end 9th comlustion c.":.:m‘,rrz.

The “lowwcsp valve consists of °

-olr 1, cover 2, pisiun 3, Zenvonre Af  terting 1guirnert Connecetion
valve 4, ang spring . Left vilve pirton 3 ic provides wii ’

air “low-oir wrie on ¢ tlver rre protecteg vy

prrk plue i 'nd f3r rpecial rlug 8.
ire the ~popk plug -gainct Cirect fuel 4
the cpirk Flug ite cpeeizy plug are incertec into -tfiep
Yucher to o cer*n of 3.5 42 4 oy sn2 are llown with gd
supplicd thre L e o or Lorces of 73 ¢
onnecti = 4 Accormodating aj
: ‘e eomncetion nlrp cnclose;
5 e non=reiurn SXyzen vilve frop
periicles occurring in the roducts of com: usiicn,
Zach of ‘he rlume ;niters ezrrier perk plug CIMH:
in a o5z lsez4ed in viciniryr of tpe oxygen supp‘
tion.

a 2.5 m dia. a2periure *o.provide - Flow prth in the syster o
fuel supply, wren ihe Tlow-oif vrlves fre telny clorec. er @
accommodates a fue]: 3upply tonj-vadre-toc-Ttnn T
Tates connection 7 vor Girecting fuel into the Grain ten,

A . R y A-RDP R 0014000
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connection of clec‘.romag}mtic ly=pace valve fncorporated in
fuel regulating purp HP-219; the fnitlon cyrtes and eleciro-
magnetic valve 23 supplring fuel from rewlating fuel pump HP=21%
into air llow-oif velver 31 an¢ 32 will "¢ likewire switched
on. 7he starting uel cystem riurts io function; .t rting fuel
pump 4 draws gucoline from simrting fuel tonk 1 vin fuel
filter 3, and fecds fuecl tc electromzinetic cinrtine fuel
valve 2.

The starter-gcenerator stiric spinning
volve incorporated in fuel regulsting pur.p
Cucts, which set the pump swash plate in a

Jpens the
‘ion providing
for minimun fuel supply, which results in lsw sr even rere

rate of fuel flow into tre engine. Puel Troz punmp HP-219
flows into thke cavity :'ove pisions 34 =nd 37 af velves 31
and 32 therely providing for compressor air "low-off inic the
atmosphere.

Fuel dripping itkrough the clear=nces of pistont Z4 -nl 3.
and through a C.t-mm jet inctidled in pisten 27 ig Cirectel to

* the tooster line viu non-Teture vilve 3°; s+ rnrll perzion of

the fuel is
clearances.

Then electronegnetic sisrting fuel pump 2 ir
and gesoline flows vix the stariing fuel menis-1¢ pipes into
the flame igniier lurnerz (Fig.n2), where it m
coming through four holes ¢ (¥ !
path. The mixiure iz irnited ly tre elec'ric Ain
place on ilie surfuce of s k plug 2.

Tithin 16 sec,, the timer
fuel 'y-pnars valve inearpornt

nos

passec into enaire C¢rain tenk throush the rod

rwitcheld eor,
1.2..) proviced

Cisconnectir ele~trome
fuel purp
causing Tuwel drzin from the ecavities to “e
pump swash plode iz sat ot -
permanent prereure
_.the_engine now.depencs on the._cetting of tle starting fue
control unit.-
The torch *hwn forred in *'.e
via ly-pass pipee 1, 2, 17, :nd 9

certnin enrle
{ifferenticl vilve, #nd fuel ruv

T

‘ing tow:r't tne turti

o ers, wrer~ it irpitec the fuel-zir aixture formed ty
the aiomized fuel suprlied 'y ine moin fuel “urmerr, cnd Ly
he tte conprersor.

air strern Celivered "y

irter lgniting rour comlusrtion chupterc, flane will
propagate 7tl’;rau;,.7\;1" the entire numtler 57 ‘te comtustion
charlers. ’
rt the very “erinring of en;;inc sturting, hot gases L
Yelp rpirming the enrine. At subse~
“w suirting proandure, the ot gases couse
zeler-tel t9 {he idling roting r.p.o. Puel:
6lleé by the idling
AF=-210, 7e cmount of
idling rating clicCe vilve is depen
lifference “etween covities A and B,
:a or tle scction of slot 27, wh
3ing clide vzlve 12,
i.er the pump cwesh plate :

quent sitages a?
the engine to
ption

slide valwve o

con:

erountin
iz

mring engine zecelerstlion

into cu
znd siarting Tuel con rol urit 18, the unt of fuel dire
ints 'wiing fron enpine speed 9f 1000 - 1200
teins unty, conrured 1y the engine at
idlin~ reti ity B cin flow eitier into the:
szount o fuel Celivered into the
CiTforence Yvotween fte smount of fuel
$¢lin~ roting (nd tie rate of fnel
- fuel esnitrol wnit. Tre rate of fu S
¢ n+*r+l unii ceperds on two
Fins 17 and #ir jet 21. Changing of @
affect

fuel corirol u:
ergine depenic
iuel ¢

cerew 20 will
1dei e il
ool g

dizmeter I Jet 21.;
ure Tn v‘q?:eseniing
piice to ite memtrane
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whose characteristics charge in proportion to the chaructes from resulating fuel pump HP=210 G “freondnued, an

ristics of pressure P, aft of the compreasor. Alr jet 20 nt tie tlew-off valves 31 awld 22 nre elore +ir prescure Py

starting fuel control unit inlet iz adjustec to 1.7 +2.2 oo, of tle compretrssr & © the actir I Lhe 1ve cpring.
At the initlal stege of the riarting procedure, when pres-  FOOR & he - mlvesn rre clsoed, fuel trapped

sure aft of the compressor ic still low, the mejor portion of pistons 24 =nd 35°

the fuel is drained, the remaining =mount of fuel suppliec an 3%, #nl non—ceturn valve 37 reis cla

into the engine teing sufficient for sturiing engine rpinning. sterts running i ¢ sust ined 1dling rating.

¥hen the high-pressure rotor picks up speed amounting to 3¢(%

of 1ts normal r.p.m., precsure i, «ft of the corpreceor

reaches the value, at which ile starting Tuel conirol uniti is

closed; as e result, the engine io supplied with zn amount of ¥iti: ite ennrdne i

fuel required for muinicining 1dling roting. ¢2e5 no*

prrticinete ir
_ The appropriate fucl-to—ir concumption rutio at ihe spinning in Cue {0 LuL0=r9letion.
engine is dependent on the cetting of the fuel cortrol unit e 100 LR sbe iiter, &
incorporated in fucl re~ul-ting pump HP-219, Vren the tigh- corirellic
pressure rotor reaches c specl zmountins to 321:]:‘7\ af fte valv.: M. Carpre:
normal r.p.m., the ignition in cwitched »7f at #4.3 ree. Wy e 0 Lo foe : noud -1 fuel in supplied
the action of the timer c.m cimulirncously wish dirconnection tre Tae, Dot Joven ©oeandl £ .re cresiel Lor en
of the starter zccomplishe? 'y cam CT o7 conirol unit BY-4B. starting in cir.
To incresse the rite of enpine acncler:iior to idling fet fhe arsine cooorol 1
speed, the starting fucl system i equipped with n»n electro- urn on Jvioor L " T ep 11 ir tne
magnetic valve controlling ndditionnl fuel supply which ir pocitior until - ;A niiel.
switched on ty the timer cam at 27 sec. fhe oerngion cneulT el 411 ccerlerzte 1o the:
After Leirg switched on, the valve connccte cavity A, reting Top.n.
forward of the iling rating slide valve, ic cnvity B, i4% the o osue owioch tweael on, wolt e i cupplied
forward of the distriluting valve, viz: jet 2(; an the perma- : 7 ruel pump olectric moto:
nent pressure differential valve of fuel regulating pump Hp-21¢0 . fual vilur 7 ~lectronagnet:
maintains o pressure of 1. kg/sg.cm. letween cavities 4 anl B,
fuel will flow into cevity B 2t a rate of 84 3 lit/ir., 1y~
possing the idling rating slide vilve, whick will cuuce quick f
acceleration of the engine to idliqg rating. \hen the h: n e : groviées Tor rolialle igmitd
pressure rotor picks up speed amounting to L8 2% of 1tc AR ot res B -1, orous tsorer 4
——normal-r.p.d.,-can—BAT. of control unit . BY-4B switches eff ing e innitiw
the electromagnetic addition-1 fuel supply valve therely verel from S aitle !
cutting off f‘ucl supply not controlled ty the idling roting cure reducer, weict

s1ide valve and by electromarmetic vulve 333 fuel Celiverr 1 pp/raier. GvmT g
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vin electromemetic oxygen. .vnlve—?—i—n-ta—nnn=retum"a"x‘y‘g"cn
valve 8 and into C.8-mm Jet 235 then oxyger ic fee into the
flame igniter, vhere 1t is atomized while Pzssing through the
apertures in osxygen connection 4 (rig.3c).
Pressure downotream of non-return oxygen-valve 8 chould
"¢ malntained witlin 6.c - 8, Xkn/=q
consumption rate in cxcess of 1.1 cn,
cause a temperature rise in the f1am
the speeified velue.

«Cm., to prevent oxygen
/sec., vhich i likely to | . - 'T5OCTHTRYL STSLM
e igniters in oxcess of

™

the
"¢ servo-componenis are repigH
Tic eylindere. o
stenm provides for cnoosth changin
‘res Cirmeter, depending on the ipol
coitanl lever.
The mvin camporeris ov tic joi :
systom includ
«lements.
g, devices.
luil pipe lines.
stor.
rulic eamirsl sycien (for respective
e llectrienl Squipnent). :

“etuciing tlemcentc

elemoris (104704 ) of tre flap contrel

e€¢ pocition, use ic radle of
inere. CTTTTT
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Tre bydraulic cylinder ("1F.47) consigin of liner 4.ang ..
TPLStoR STmANE 1ETesral with The rcd. The rod proses through
rutter nealing rings 16 accommocaied in cylinder cover 9, The
cylinder cover ic ‘urned mto liner &, the.threads teing
soldered. for rerling purposes,
an integral assently.

The other end of the liner ie senled 'y chank 1, clampel
¥ union nut 3. The siank 15 peld in = definite position
relative to the liner 1y key 1%, and in se.led 1 ruller
rings 14. . ‘

Piston 5 15 serled Wy Tulter ringn 7 fittec with flucro-
plastic gaskets at their sides,

Adjustment of the piston travel is curried cut with tic
uid of chungealle fpecer. shine 8, thrurt nut 11 cerving for
adjustment of itre 17 UM pocition, and roc ciank 17 cerving
for adjustment of the l‘.UGMﬂ‘Ti.':‘-Il 1l position,

Loadegarrying ring. Lond-carrying rir-: 4 ("1g.45) 13
fitted.with lrackets 2 for mounting the hydroulie eylinder
shanks, The lozd-carrying ring i foiricaied in
and has a cienncl-shaped cection.

The cover rno 4he ]irncr cemprise

1t osteel

The effort {rom ilhe hyirsulic

cylinder is trensmittec through ihe meddws of nk 3 io ring 10,

sliding over ithe shutters. .
Tecactive forces are tronemitted ty the bydraulic oylinler
shenks to the lozd=currying ring, which ic ri,'111y conncectes
o the flange of the Jet pipe Ty meuns af six 1inks 3. )
-

The synchronizing deviser remve 15 o cfure i
ment of the hylravlic cylinder rocs iz ¢
place within = cpeeified fime peried. The syncehrenizing wevicer
-include eyncironizing end acditional valves.

~sxrnc}\.roni'zin¢' xadves (Tig.4€) provise for c;

travel of the pistons, that is for the rame refc_oi 2

dtsplacenent.
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rete of piston travel ic cantrolled ty
chancing the rate of hydreulic fluid flow from the hydFhl
cylinders, :
The oynchronizing valves maintain. a Permanent-pire
differeniinal at flow restrictor 2 irrecpective of the p
sure value at the valve inlet and outlet. As soon es the
piston cierts moving at a higher rate; the hydroulic £14f)
outflow from the cylinders will increase, which will
in incrensed prescure upsiresm of flow resirictor 2 and
cavity B, Precsure cownstrean of the flow rentrictor
remein practically unchanged; as pressure increase in L
*111  cause dizplacement of slice valve 3; whiokh wil):
ly close the knle in the liner therely ceucing a reduct
the hydruaulic fluic¢ flow rate. The initial pressure val
upstream of the flow restrictor will e reestallished, ~
Permenent pressure ¢ifferential at the permanent je
(permunent resistance of flow restrictor 2) provides for:
permanent hydraulic fluid concumption through flow restri
Or 2. tny pressure chengec in the reiurn line will mo e
on the hydraulic fluic concunption through the throttling
valve, the preasure ifferential remaining the same.
" If the hyorsulic flutd flows vis the valve in the
direction, flow recirictor 2 is fressed off the seet and’
valve"allows urireasricted flow of the fuel.

fdditional Valve

The kinemetics of the jet nozzle control system dos 0
provide for seli-lraking. The exhaust gns flow produced
the running enyine generates a force which tends to br
the pictons tn the “ugmented position, To equalize this!
2t .the mement of f1np opening, provision is macde for an
agditional flow rectricting-cevice;-vhichis inrtalled;

. any si\ren norent irrecpective of +he farcec :ctin_ on
rods. Duc to tlir, no miseligument recults curing vicp ring

Wiraulic cylinder inlet, znd whose function is te tring:

- dawn hydraulic. fluid Frecsurc. The rostrxctingjgvﬂel:t 4s
" FTovideZ Ty the Tlow restrictor incorporated in additdo
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. w....Proper flow restrictors for valves 1) anr

valve 9, end by ripic ntischment of the {lnw re: irictor in
synchronizing velve 1¢ (Pig.sh). The city 27 ihe Tlow
restricter in the adlitional volve ia tjucted nfter chooring
13-(Lece Craph).
eulic "luic Lires (Pin 46
Lend=carrying ring 26 neecmmudntes twe manisllds 16.
of the ccllectours hes o ecaneetion for inlet ¢f hydroulic
fluld an@ three connections Tor lelivery cf the Ayirnulic
to the hydraulic eylinders, Jeined to the hydraulie fluic
inlet connections nre the ripes of the alrercit hydraulic
system. Secure@ to ccnnections 7 are synchron: ne valves 3
and pipec 6. The menifolds »nd the pipes are wound with heat
insulating tape «=nd are clamped 1y “licks to
ring 26.

flute

luid=corrying

Lol System
The system fur ccoling the hydreulic cylinders and ripe
. lines (P1g.46) comprises the eireras 21r intzlien, delivery
connections and casings.
The casing ccnsists of two gtzmped parts. Lower_part.12.:
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Bing 26 and casing 17 form a duct, enclésing manifuld 16.
AMfter cooling the pipes, the air esenper through holes 21.

Vith the engine control lever moved forward, voltage i
delivered to clectrcmugnet I of unit TA-154M (three-posit:
valve with clectromarnet control). The unit cpens tall val
Met 3 is connected to the prersure cavity, as a result of
which valve 4 cpens, while piston $ opens valve 7 through -
the mecium ef purher 6. Thus, operating  prescure is suppl
into cylircer civity 11, whereas cavity 12 is connected %0
zéturn line. Zynchrinizing valves 13 instslleC at the return,
saintain hyéraulic flui¢ flow from each of the cylinders at
a constint rate; trerefore the pistorc travel a2t the oameixi
(synchroncucly). The ring releases the flaps, and the jet

~mozsle is—open Ly “the action

ke forces generated ty the gas stream 18 cff-set Ly ad@i'ty:
valve 9 which reduces prescure in cavity 11.

When the jet nozcle- dlameter reaches a certain value,
electromngnet I of the TA-164M switch cuts off the power’

is point-welded on ‘he imner racius of loac~c rrying ring 26,
and forms a reai for the cylinder zn¢ piper. The link passes
througk a narrow slct in visor 9, which recucez air leakage.
Walls 2 form nnnular air duct 1 rround cylincer 12, Uprer
casing part 13 ir cecurec 4: the lewer prri. The end faces T
totl parts are tightly presced srednst ring 26, and nre hel:
ty serews to hrrekeis 8. The cnoings h:‘.vnvpurts 14 and 24 3.1
connection ¢f the rirernft zir Gelivery pipes,

The air ntrcar 1s @ivided in *ke casine, Tard va' the air
£1

supply. Valves 2 and 4 are closed ty the action of the's:
piston 5 returns in tre intermeclate peeition, pusher 6
relensec valve 7, which zlro closes. The cylinder cavities
thus'teing locked, the pistons nre retained in the predete:
ned position.

¥1th the engine contral lever moch lackwards, voltage:
delivered to sleciromngnet 8 of the TA-164K siitch. Further
operniion of ile hydraul c
the only Gifference toin

syctem .cecurs ac ccacljﬂ:
L that the operating pressure ic
r“vnln'!( e —ind 43, 444 hick—h 3.

Towe—akeng-cy Hnter I FhC GECAper Tixrevh vuo% 11 1t the end oF

the casing; the Temaining purtien cf the =ir couls he envity

accomodating pipes € nnd proses Ante ring 26 via hole i -

teen—connected—to—the

return lines.
“
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Polts 8 locéated on the renr flanse of the combusti]
cham! er houring (section through rp rrve for attac_m
trackets ured for procuction purpesec.

"he after’urner-to-engine jeint is of o telescopi‘d
The afterturner 1r equlpped with s5lices 9, which move: ‘6

the rollers of tre rircrsft ‘rackets.
Chupter k4

FIGTIFE hCUNTING IN ' INCRAFS

The P113-300 cngine 15 ceenred with the nid of ruckeis
arranged in two attuchiment ctatlans of the eneire (?15.43).
The mein citnchment ctotion is represerted 1y the casing of
the compressor mixthestuge suide vune usserlly, loeated o
the centre of gravity .f the encine (veetion 7).

Upper tracket 3 fitted with o spherie:l ring is desigmed
Tor attrchment of the alreraft pin, ard serves for trancnitting
the engine thrust. The alreraft pin ic s. fitted inio the
bracket as to provide at least a 3-mm cles " mee C ctween the
cssing and the pin, tc allow thermal expanzicn of the cngine
( the clear’mce is 1llustroted on the diagram). Twe side
Lrackets 4 with eyes for connection of the alreraft siruts,
are designed to take ur the engine weight and <he overloadc
involved in aireraft manceuvres.

.The auxilirry attachment etation arrarped on the ecmbuc-
tion chamber re-r flsnge (ection Ir) inecorporates two
trackets 7 which accume part of ercine welyrit and overleas
that may appear.

Apart from ithe atcve lrockets, the srgire hac Tolts 1,
axronged on the compreccer front no=te=li.trnee ring joirt
flange; the tolis serve for couplin: the *reekeis i the -uil-
ing rellers employes far mountin: the encire intc the engine
conpartment.

Tolis 2

e engine.

Bmcket" 6 proviuc' on t"c main attack
.emzine serve ot tlruct plecer fir tio
trolley.
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3. "lectric motor MY-1028 riving' sterting fuel punp
MIP-10-91 with ¢lec ‘remgnetle valve MKNT-9, )
4o dlectromaguetic valve MKNT-9¢ contrallincl‘, ndaitat
Supply of main fuel. - - o
’ Lo "lectronignesie oxynen feed vilve. '

Chapter 3r . G. Ileetren ymetie valve WKNT-9 contrelling alr blowsst
ynlven, N

TNGING VLECTRICAL uremnr T

) 1. itarver-Generator with Starting Fouipmont
The engire eleetricnrl equirment ineluce.: the rower supply

Sources, the stariing unite, the unitis providing fur engine
augmentation, il Llueking vevices,. and the messuring instru-
ments.

fnrine storting 4o necomplirkec with the help 24 st
rener:-tor  TFCF~CT=170000T, whick vpersates us n starter @
encine strrtine, ond ek nges cver to generctor duty} after
. the erngcine : rirted,
Iower Zupply Sources () Stirter duty, ith'voltage nerors the ciarter ter
sinels crountin,: fo 19 ¥y ©* compouni excitation and b
power eouul o .l kg My the unit sheulad Cevelep » speed o
at lewsi 1417 rop.m. R

The ntirter-gencrutor is cozneeted into the aireraft
ouinz 41 prrcllel witk the sireraft sternce 1.ntter1eq, P
ine Tor zutcnomens riarting of 4he ensine.

(%) Gerer:.tor dutys .

ruwer (-t [ O, 12,060

rated vol eresinieae 8.5 v

rated load current ¢vecseseciereanes 400 i

;*’pcr‘.tin[ zpeel  range 4200 - 9600_-1‘.‘]1

oper.ting duty Seteetcreiioisiicaess cOntinuous

The m2in power supply souree ir represerted Yy ntnrter—
generater [CP~CT-12000BT ratec 12,000 W,

In generator suty the strrter-rene 1O operrtes
shunt-wound-generntor in econjunction with voltr oo regulater
P¥T-82, reverca current cut~cut reley JMP-4007, und irunc-
Zormer TC-90M. he emipnent i provices sor ihe “31lowin;
purposec:

(=) for strlilirdng veltage delivers? into the nirerafs
‘mains ‘at viricus engine r.p.m.;

() for protection of the Trorare lntteries agninst dis-
charge current suring parking or wi‘k the enzine running at
low specd;

(e) for roﬂucin(‘ volizge varirticns Jue 4c viriations irn “er-cererator hac tw exeltation wiudinsg'
engine speed. - chunt winding ops o .':cl‘ll.“rf inding, .'Ithin 12.6 sec, a :
c %¥indinr i eonncedea into 'fke_.,)}un‘u wincing circuit to

riirg Unite X tie follow=uy rpeed.
or ~nothe Tter-renerator
TereneTrtor Witk ST IR, cquirment, e rir:nc‘:i:i;ng ‘fot: ﬁ:jﬁ:?:e:::; i 3% prosented 1n
The ot oyt 3 grom ic pres
2. Twc looster coils A=114 with twy crosicn type cpark Mo, . - "7 o e
Pluge  CliH-4-3, - -

1e_ot
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The' £tarting ecuipnent includes: stertirs oy KMP-154, and 14, across ‘he opnx;atin[; surface of inculator 11,
two chrnge—over cortuctors KN=40CR, four con.rctops KM-4007, with the electrode metal, Tig metal odating turns_outs
one contactor Kil-501, sterting rostistor ted foxr. .. 5--akn, TERItIen "cycion Tunotdang in Farallel with fuel dol!
ETOUITPEVET SUFPLy rource selector ox KNA-4, ane relny Process Leing the more intercive during engine atay
TKES3MAT, one rel:y THES2OAT, two reloye  THEPAMAT, one ground. Therefore, with the enzire storted sn the
Teley THE2HIAT, rocictor R-q = .3 obm, ond timer AD=7—44e5, lgnitior system 1 tuttched en 7.1 see. tefore del

A1l of the ulove equirment is fnotalled on the ~ircrafd storting facl, © Teprovider for fexcreising¥ the g
in places easily accecsille for rounting and rervicirg, PlGf, o o reculd of which the orerating surface of the
excluaive of yround power Fupply siurce celector | ox KNA=4, insulator rete cozted with the clectrodc metal due to thi
which ic contoined in the set of the rrauwnd powver supply Source,  netion af ihe pork di::nh#rcen cauring crosicn of the ¢!

Starting tox KMP-15A cneloses: two roloyr THAL2AALY, des. Tesiden, tic srark 1luzs are exercised at the cnd' 6
one relay THIMZIKT, tirce rolnye TKES2MKT, one solay TKES3MKT, starting cycle, Jron the moment of the operation of micw
Tour relays TKE2AALY, one rerictor raded fop 3 7, onc switeh C% up e tie mouend when oreration sf mierocwite
reley THE22MMILY, one relay THE22MKT, onc relny THE210IKT, ot the BY-45 cuntrol unis ocours, that iz until the engl;
one relzy THEZ01]l, one reloy TBr101B, rezictor of t; reachen the 1Q11n: rait Pe7e The ignitiam sysiem em
N9B-7-36-1 type, tia relays TKES2MAY, anc two releys surfece Ciscinrze rpark yluss has the following cdventage
TKES4IALY, () roted flucheover voliage o5 157¢ V¥, resulting 4n

-The starting Vex hac -~ plug-conncctor for connection to reduced cicleetric locter. Insulaticn of the clectricalyw)
the control circuitr. Timer Al=7-44~5 cunsictc of cleciric tecomes more reiin, @y wrich 21lows fsp s‘\ncine sierting ‘e
motor J-2P with an élcctrom'-.gnetic irake coupling =nd . higher eltitulec; A
centrifugal speed fovernor, reduction renr, seven protriled
cams, seven limit microswitchen M2, two releys TKES3NAT,

————ome-relay—THES2MAT, - :nd one relay TKE2AM.

“he operating time of the mwitches (from ihe monent utton
STARTING i3 presced) and the tine within which the critenes
Teturn in the indtinl position (az measure from $ie enc of
the starting eyele) is indiented in the rtarting syuter S B S 1
(Sce Fig.32).

(L) the incuctive component vulue of the secondary
current irerec.ces provicing far more effective ignition 61
Tuel; .

(c) the ryrtenm 15 capalle of rormal operation irres
tive of heavy crrion deposits an the opark rlug insulato:

(&) the flask-cyor sperking voltuge ol the park pli
is rrectienlly independent of the pressure in the flames
(2t least up 12 € ko/rqiema). The spirk plugs ("1g.37)

., 2 non=seetiorel ~hielded type, heving ceranic inrulation
2 MM\& nocstur o204l =114 ronsinis of a frome, high-velti

The ignition syctem of the com.uiion o amers connrises Tinding, iou-yo)s el —tnterrupter, o ThiT Hvolte
“oTtooster coils (¥ =114 rnd ‘wo rurface Cdselarre arcata oupect torn ritor, one pluc connecto
type spark plunc CAY<4-3 (*1£.37).

The peculisr Tenture.-of “this-ryrten conrict= i
discharge on the spark plur trkes place “etween clectr
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terrupter (viiruting at o
CuPers) pulsating voltage 1z
secondary high=voliage winding, which 15 rufe

Tue to the presence af the irn
frequenay of atout 40,4 = 8nn
induced 4n the
ficient fon-3.

The velve {e derirned to feed “n_2dditional amount_of
Lia T Lo B ¥ AR T rrimoyy manifold, when the engine is teing

TmatlonnTaischarges on the plurs,

The secondary winding of the induction coil hur ane hiche
voltage lend running to the’ plug, the sther lead running to
the minus via the capacitor, !

Fooster coil 1M:-114 provides for relia’le g
tion, with power rource voltuge acror
tooster coil unit emounting to 12 -
of the Yooster coil the vol
exceed the ospecified 1imit,

The resistance of the 1ine supplyine
booster coil stould not exceed .15 ohm,

park’ forna-
£ the terninals of the
29.7 V. Turing operativn
tage should rot “e lower than, or

voltace to the

3.

IHP-30-9M Sicrting Punp mice tric kuton MY-102A

Tlectromarnetic Valve MENT~9

Starting fuel pump NHP~10-9M 15 criven vy eleetric
motor My-102A, hoving: serdes exeiintion., "me current coriumer
at rated power and voltage of 27 V amiunts to 6 e

Electric motor My-1024 operates in prrallel with the
ignition system tooster coils. Connection to the clectric
motor is accompliched by ihe use of a Pluz conncetor.

Starting fuel pump [IHP-10-9M1s inctzlled on the
eraft, ’ R .

Incorporated 1n the fuel pipe line running from the
starting fuel pump to the starting fucl manifold, 1s clectro-
magnetic starting fuel valve' MER®9, which is ergried within
7.1 sec, after Lutton STARTING 1s pressec.

" With the voltnge amounting to 27 v,

-

air-

ihe valve concumes

atnrted on the Zrourd, which crures the engine to accelerate
to the idding rating ropom. at o higher rate,

The clectromacneitic valve it engaged within 25,6 seo.
and ic cut oft Toon g the high-pressure rotor reaches a
speed amountin- 45 48 1% 5 1ts normnl T.p.m.

e cleciron: met 1s supplied with voltage from a D.C.
FOwer nouree; with the voltzge smounting 1o 27 ¥, the olecotro=
Bagret consuner current not exceeding 3.5 A, :

S ilectromametic Lxyren Suprly volve

“he valve ic Zesigned for delive
flame imiters of the com™
engine curing -ilight,

The elcetronsimet i fupplicd with voltage from a D,C,
power Zourcey -+ voltage amounting to 27 V, the clectro-
sagnet consumer current of 3.5 &,

Ty of oxygen into the
ustion chamters when starting the

&

Se deciTonnnotic valve MKNT-9 Controlling
Sigreulic iy Tower £ Valves

The vilve rerves for SUPRlyins mat
ttarting) ie tie Wiralie -ndvcar, wkick open under the pres-
fure of fuel <02 f11aw . roriion of the alr ts Le 21 scharged
into the ntronrhere, ticrely 4 'miliju‘.ing enrire starting,
the vrlve in ampr e wittin 1.6 cee. oftor tuiton STARTING
tas 1eern N 1+ ¢ut 51 'y com "BAT. .

“he clceirome pot g cuppEld VoIt ITOR a D.C.

n fuel (during engine

M

] ne

Tre:

current of 3,5 A,

FOWLT £ourarg o

larmet coriun

27 ¥, the clectro-
12t wxeeeding 3.5 -,

50X1-HUM



001-1
Sanitized Copy Approved for Release 2011/02/07 . CIA-RDP82-00038R001500140

‘Electromagmetic syol Iy=Ings Valve

* ' The valve Farticipates in the speration 3¢ 4he starting
bystem from the lst up to tho 1¢tp . v—Berilen; 1N valve 18

The control penel concinte of
eacing 1, ear mee: icmy four Mnlt switelor
METYOY 16y and lever,
AT the drfve "t rotater, the limit

the fallowing mad;
REPR LY

oonnected into the eircult vhen the enzine i leing proceasec,
At voltage amounting to 27 Vv the-valve ¢nounes current of
1.2 A .

Slegtrioe mits Frovia for Mmgine fugnentotio

7ith the afterturner turned or, the Tollouing electric
units take part in the engine operution: '

= control pemel MYPT-19;

= control unit BY-4E;

= Yooster coil MA-114 with. one cpark Plug CI-2H5;——— -t

~-eloctromngnet of fuel pump  HP-22¢;

T eﬂird—}&d.z;;ullc switch MA-164M;
- ucl 88 velve;
LR TEWIESH 6F HP=220 pump

tromagnotic fucl
P fuel valve;

= latielectromepnetic valve of cartureitor JKNT-9¢
-and »iInd:-electtoma'grietilc valve of carturcttor MEHT-9¢;
= limit svitch of Hp-210 regulating fuel pump hydroulic
" “decelerator; ' R R

“STBfteTtutner control box Kao-137;

=pulse: delivery _tox KBC-1;
=:rheoctatic trenamitter AP=~3A;
-..:l’eed-tack transmitter J0C~1A;
=-Theostat Pl;

~ unitz decelerating enc restaoring

o Inzine Contra) Fanel YPT-19

CR15.36)

e engine apcec,

serves I elecin:

Enginc cortrol prnel NYPT-1%
‘-opéning the electric circuits iy

tre_ungine cantpal systons

Tiricly seoured 'o ihc sl

sedver ¥ o~nd 1 gp

close or open the eircuits, deperding an the edjust
the crm mechanisr. .

Mrl 14 1r mountog on crlined lush 4 an ip grad
to 16.” iy vyen dreetiong, ¥Mih the lever cet ln.thu
Poritian (£8C . rur ‘the herdvontal . axis af thc contr
the cers division a; the cealc  rlisuld lipe up with
provide: Y =& of stop cerew b, Splinel tush.
thrunt pin 3, wuts apuinet £top screw §
lever it iurnec A

# congient touch with the raller mous
le iz recured to chaped nut 9, which;
Ah-thie-

axle 11, Trir
3prin: 1. g
presses off the rollery
the motion 1> the 1imit switeh lubton
vel of the lings

trenemit ting
the medium o ¢ ¢ hoped rut. i i
Tutton e adfusted witk the a1a ‘of
consieting-a2 carmp I HETInE % elemp 17, ond
fe rdjued the erme far proper operuting nz‘..’_,'lcu,,
1 1 locking serew 10, Thc posnition o
cam € rel: tive ty phpfs - is ¢l.agec vy turning ad jus
Terew 13. ‘ment {c withir 11". e
swiicher are < Qjunteg £ ¢ fallowing eprrating. eng:
cin BBC =20 o 1% - T
coa K =030 2 10
=y - 1®
R 41

recur.ey of -

e:n @

m v i eled drts
trzke prt 4rn
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Qo =BT 5 Trexeher o opee amourting 13 650 52 tne TeDerls normally
developed Ly tihe tiglepresture rator.

Control unit Ey-4F ir rsunted an resuletine fuel purp
HP-22¢, The control unit compris : wdng 1, enelostng

.—Laur phyrijen ¥ T3UF TeKeTs 10, ~nd foup 1init In Ahedr wouton * serter oed] THLS114 o0 sperk pa
switches 13, ) .

@3 Pt iffer fpam 40ag, dereri’ ed earlicr s apec
tion 5 the co urtion WRLers, Supply of KL voltoge 9%
the !oamte 2t rrark rlng acecaplished with thi
ald of ety ireuletor [aq2p a0 # eurrcni=carrying Lus:
tar conmeetc) o re pprpek e crd te the m}::;‘ter.'

Dagrdor 0941 M1ellh witn ~ne-tnerk PlugC

The cacing 1n prwi:‘.ml_ with a flange for reeeiving the

Auick-disconneét ring or Tegulating fucl pump HP-220, - .

chaft 3 mounting ceme 2 is coupled tn ine LRl B the

Bpeed t?a;m'hi'ttcr of ‘regulating ryel pump  HP-220, tuna 2 are
fastened to shaft 3 with the wmia of acjuctment sercws ¢ and
are locked by cpeednl gerews 9, Rackers 18 are arranged on
shaft 12 angd are always prorgsed 2£ainst ke profilel oo Ly
fprings 11. por ease of mounting snd adjustmont af the oo ) Provides—1TrTusT

Profiled gane, the unit enelng s f“jcd*"ijh reaeyatle : flow into ' teriurner fucl nanifol,

[_sovors 7' and—l‘b—-—fhphﬂnx—lvfﬁr_lfn'mnim; rom ik miera- . The clentrors et in supplied with voltage from a-D2E
8witches sre led into steel flexilec hose 5 ~nd terminate in power rairec; '\‘\"1?: “¢ tmbunting 4o 07 ¥y ‘he.clootn
Plug comnector 2PT32Mm10901, . .. RALnet concumes current rot wxeeeding .35 Y. e electro: i

‘"‘_N_CT,_'B?IOE-;?%%;,E:’::;}&;—‘ZX: the control unit are 1atelled ne Atgnet winding ic 1¢ tg thn Flu; comectar,

o Limit switex cp 15 Jesigned to tiseonnecct. the starter -
depending on the engine r.p.m. anc to cut in Langter ccﬂ» .
.KIM-I].'l‘v-wit!:‘ the purpose At exereicing o Rt - T T W TIRTR v oin Vc-;!;i.rll;; “ £alonotd-contr:

leit’qutqlx—.MoO-Z——chvcrsjm‘l’ = ° v valve uorvipe remate canirel of 4ve Jet nozzle netug
nozzle fleps to. open ) MW to the ruLy - T eylinders, o3 witel e instnlled an the irecott,
TION bozition, shenever + ¢ fnzine speed 12 recuces Telow 60 Supply velt: - t2 L9 27 v, current - to 0e3 Al
9f the highepressure Totor speed. apersiing o neorleetromemnet ~ eontinuous.

. Limit switeh BAT serves to @izconnect the electromagnetic :
valve ?:antro»lnng adcitionnl fuel SUpPly as well ng to @
continue spork rlug exereising rna 44 clore the nir tlowesfi

. valves (ty (denorgining the clectrornmmctic valve). . G el nteme

- Li6it cwitch -BO0-1 provides for Llockins engine ratings . e P 3 Ui tt3rs, The
depouding o0 tre cpeed of the highe £ 23 THLTrETveE cut in toetier vith tnnctor
19T ¢losing tue jeoi nozzle flaps irom the TULL LW e 884 5 , X STUS the lirdt switeh o fuel

" [Position to the LANTMUR posttlon, as soor Ac the cn tne .

Cdeciromtzaretlie tyiten TA-1644

noretice Tlaeteor. cnetie Yalveg

TOTULITTN I = *Jt the efter urner valva fully;

00140001-1
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e st P

ar M, enclased in the rame 1oy, Relays wat ‘apd g
voltage ta the vleetromnrnete o clectro=lyiraulic
TA=164H4, ther <Y ewualns the Jjot nossle fl2ps to

. ™ closed, the rulie Colivory “cx 4z instollet-on

Vith valinpe SHATIS TV, Teack of the cleeirn-
magnetic valves consumes current nat exececing 5.4 s,

e 1Imit switeh Provices sp cutting off i urrer Lieontst 2nen er, JIP=34
Looster coil Fhim114 mng the eleetromsnetic vaves of the U
carturettor, when the valve of the fuel reopu 5 pump KPR —-Rheogitie “rohltter JP-3K 10 rigidly conne

15 get In 1tz furthernost-pouttsn (corresponding 1o the fully The SLuft of control pune I¥YPT-1% and camprises thi
open position of tie afterlurner valve), . PAT ST the rilge s in the system or Tegulation:

. Theontutic 4y itter concirtn of the following main
Jdpit Switch or HP-210 Lunp Jiyeraulie jieccders tox CUTINE 14y dnfve £hefd 17, eagtap 16, return spring
. . wWith eontact gevie 12, Laller 12 with resistor 4, e

The function of the 1tmis Twiteh 15 $3 eut oXf e rptep- and otrers, . s
turner Cepending on the ninimue permissit1e anced  of the ' Fheft 10 tountdy, o £eoTy contuct lustar 12,
low-pressure rotor, e 15 engniee . ST 16 tlrougl: the mediun of ik

- T Beturn epring 7 45 f11tea inty the hole provi

Afterturner Cohtrgl £oX KAlp-Ijg casing, the ailop crd “edre inccrted. into the gect
: N WE PN T AT R G 1 ponel n

38 Adfitionz) Bein ; I - Fle-thier lover 1 panel NYPT-10 is .an

- o ward troey mitter. érive anert 17- 12 runn

\Lothe
rigidly connecetod ta 4w 1. eazeg Up ngainst Cow

The aftériurncy eontrol “.ox recompod, er four relays
TBELC1B, -onc relay TKES3MAT, two relrye TRE2UIAT, three

Telays TKESZT, one fe1ry THEA4NAL, snd four relnys seetor 16,
. _ = - Furiier rotutgan will cnuge the luz of tuch
welamna,

g together with, ne chaft, to ~otuate cector dowel 8

Dulse Delivery mox o) trancoitting Totiry - motion vin ihe searing to sheft
. mounting ‘ke contnet device £1iciny on recistor 4 an
ring 1. : .
it
feelors
£49p 11 1
nont Seres

The pulse Celivery oy is Cesipred for Gelivery of pulsen
causing conncct:'on and dsconneotiag 5 the servaeunits
(PA-164M), when the tridge eircuit ar the Zollaweur circuit
tecomes untalanced, '

"ATranged iuside -3he Lox on-shack-atfarapy rlerized
Telay, Tespording. to the irection ppg magnitule of tho curpent -——
eausing ridpe elaneing. s soon ar ine #nl alancing current
-reaches -the A_me'ghi.tud'n sufficient for cncrci:inc tlc polerized
relay, the latter Gedivers yulces—4a 4 diate rela; -
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starting unis),
N

ulectromugnetic
Starting: Units), .

FMetronrr e TeC T mal Fuel supply valve (See
tion ‘nrine Dturting Unitn),

- The feed=% ck trarcmittor erprizen o seeond patr of the
tridge arms and in decigned tn offect eode ek in the regula~
tion system.
© The feed~"zck trensaftter conninty o ihe ©2115wing medn

units and perts: tule erclasing wire~wsund resistor 4y °14ce 2 uessuring Inctiuments
with contiact device, Trirleng 1, vte, :

The resistor wirce wound on u core 45 enclozed Lag
with luster 6 1n a metul tule wnd 1 connected ta 41y
lead. "he. enlc 2f“the reafstor rpe #aldered 4o tips 3.

311de'? wit} contnct Springe. G ir esoentinlly on inzulator
cnclosed iz cusing. fne ena 2 contie - long

the engine i Fitde? witl, +he £511owing instrumentss
home nerstors IT3-1, niniaturc o4l pressure
tronusiitter, tre iiter of exlaoust rac terperature gauge
TBP-1iT. #21 or 6ve inctruments sow inctelled Ly thi
ilanuseeturing Flint. ’
Fensier cenerator fT3-1, when opersting in
conjuncticn with dou' le=ia) inddie: ‘op T3-2, serves for -

heostat P=1 (Py messuring engine cpoed in persentarce of the

Rheostat P~1 consists af 3 ndjustalle recistors manuface

tux'ed_:m separate units. The resiriors -urermounted in czoct
" aluninum casing 1, which acts ac 2 cover for, control penel
nyPT-19.

The adjustaztle resistors cerve for regulating the aio~
neters of the Jet nozzle fleps: screw 6 serves for :idjustment
of jet nozzle diameter ot ninimum 2urmeniatish; Sé¥ew = Tor
adjustment of jot roczle ddameter ot T stage full sugmentu-
tion, and.screw 4 - for adjustment 2f jet noszle dismeter .
at II stage full aupgmentztion.

To 2djust eiamcter of the Jet nozzle, remnve cover o oo .
rheostat P=1 and aﬂjust/the Jdet noczle

the resistor, the other - along current-ciirying lurtar 6.

: nerator ic tage

nidnc.rctor-ropam, -into-threnc=phage——,

rotlor r.p.m.
flterpating current iz fon io *
the tuehorater indicwior, The tucha
phase f.C. mue
2 rotor. ,
vhe nlloy ! for the munulucture of the renerator
rafer, poss L izluction #ned concideratle coercive
Force; it 1 roperties rre nlmort not affected ty
vi".‘r:;tion.
S The ¢ four-yole, threc~phase winding. empl
seh of the frases har faur cells. Th
nnected, ’ . T
“le en  1: ecuipped with two_tach £ 22
Electrongretic U6l ¥=p 57 v: ivn ;(;-cp lection leoetric o7 ke Jow=presrure wad hip L=pressure rotors rt?spccfivql.v
Units Provgdinc. for Engire Augmentating), . woulle=cis]l indicetor UT3-2 incicates ihe sneed of

engine—retor—withir ot 1707,
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=171 -

Vepdetdens—n—ti riient air termperature ta);

Indicatar error At engine cpoea At TR o
the-mximm Tepem, 4o equal to 19, At ~ngine speng amcunting
to 60 - 1054 of the maximum TebeMey the inlortoy error ig
equal te ¢,5¢, )

160 por cent 8peed’ ST the Fgh=precrure_pety

resistince of the inlie:ter leop. 1T elinirnte ti
errery provisicn in mde 310 o £ilit ‘recistor ae
in the ingieator el Raving - regative temperatupe:

11,425-rsp.n,

120 rer cent Sperd uf the low-pressure IO emcunts to
11,15¢ Te.pem.

_The minirture o041 mressure puuce 4o feriimed fop meLsur-
ing 011 mrescsure at the cngine inlet. ¢

Exhaugt 88 Tempernture cruce  TBP-11T is essentinlly
a 'themoelectrio set, consisting  f o meving evil mi11dviit-
mefqr and four thémo—ccuples connected in ceriecs.
o The temperature. t7uge 1s designed fop rémote meusurcment
ot £as tempcrature aft of the turlipe (oxcccdir.(:'Br.i‘).

The operation of temperature’ &auge TBP-11T 1ig Lased \n

‘7._the—them:e11.fctrlt?prmci]z1e.

Yith the pacs temperature art of the turline exceeding
3ec0°, thermceXéctromotive force 14 €enerated in the therpo-
couple circuit, whose magnitude depends on the material .r
the themoelectr’cde:: making up the themo-c:uplc, a8l on the
tompernture"ditference tetween the. vPerating end (het Juncticn)
and- the free ends Ceo1a Junetion), - ' ’ .

~The~nagnitudc ot the thermoelectrimotive tepee 15 real

7dei¢aﬂﬂpmﬂnv'iﬂmé?[.:aduated in degrees C.

In temperature &auge  TBI-11T 211 of the thermo-ccuples
are connected ir seriec therely.f, rming n thorme-: attery, with
total themoele:*trcm:tivo force ¢uTresponding to the mear.
temperature of gases .in :f‘our‘p: ints aty oy the turline.

The thcma-électrodos of the thermo~ciuple eorloyet ir
the temperature fAuge ere falriantea in mutertals capal le
of Producing themoelcmrcmati\-e feree the terper:turas

. ,AQf»—the—-hOHuncﬁcrrircs 9 30.% or er therctire, the

temperature of the therp Fle—froe—rmy o TEying within

‘rer tior :f Electrical Yjuipnent

“he electrie equipnent Frevides for the-£ol1;

1. sutomrtic cilerting of ytte engine:

“(2) ruton.mous encine storting, with the use of
48~y systen;

() engine ctarting from prourg power supnly
with the use of 24= or i8-y syetem. B

74 Munual Tequlztion of fuel “upply Quring au
starting o wier slirting the engine frem cround:

Sources,

3. Engine starting in air,

4e Erginc eranking.

Se Switehing 1y the Beximum_rating, e

6 Twlteking n the mupmerteq r.ting and regul
the jet nozzle Tlaps,

=n engine i
T A0 the sireraft storgge latteries
encine telng ot u vtindotinl),
T A, Engine procersing,

Tresented ir i 32 and 33 =re the starting
eireult Ciurram o € enfine ratings control diag:
provide fip <1, nore-1 srerction cf tke electricali
the fa1lowin: evices should “e¢ turaed on, 7

1. Mgter jyiter n » (connectir, storage tatte
mnd MK, INto the nipcpeft nains).

?e CATEui’ ! rerknps A3C~25 (wRTIRG
volt:;;;é Iroe the irerars g ire to t)e seryoecipey
te—thenirting FITien corirol cireuits.

=60<to +55%C has no n3trtle effoet op the meznltuce of
' thermoelectrome tave '+ cree, -
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3. Ciroult Srenkern ANC-145 (i TEhuund:ik s C-HOY—LYTtIF)

-123 -

supplying voltage to the afterlurnar centrel cirouitc (See
Fig.33). :

relay PR, whic). preperes reloy Pm for operntions vort.
2lso delivered vin tke closed  contacts oy relay P11 to
relay 4y of timer ‘3T=44=53 contacte 0-g of the relay oaw

voltage to e dclivered to relay £, . wh relay n] ig-
—

Autonomous Engine Startins

Automatic zutonomous starting of the encine is aceomplish-

ed by the use of two ctorage ‘ntterins A5CIC-45 whick nre
switched over from rarallel to-series cenneceiion in the
course of the ciarting procedure (using 24x48-v systen).

Wren naster switeh n.l iz turned on, voltage e tupplied
to contactors KJ and KQ. The winding of consactor :{“ is per-
manently cornnected to the potitive terminel of oternge Yittery
AK2; connection to the tattery negative terminal teing acccn-
plished via contzets 7-3 of relay \ and cwiteh By

The winding of contactor K., is permancntly connected to
©~7the posItive teérminal of stor: ne Luttery iKy5 connecticn t:

the battery negative terminal (1é2 to the rirerafi frzme) is
accomplished via contnets 54 of relay . end switch Zy.
-~ The-positive-terminal of- storage Lattery MKy 15 perma~
nently connected %o the airerzft maing vian eontacter }{3.

The negative terminal is rermanently connected te the
aireraft frame. . .
' The positive iermirzl of storace lattery ;.x:. 15 ccrnecte.

~~—to-the aireraf{ mains vin centactors iy #nd Kilys» wherens

the negative termin:-l 15 lec te the afreraft frame vin con-
tactor M. Thus, Loth storrge lLatteries arc cennected to
the aircraft mzins in perzllel.

Engine stariing ic acccmpliched nn f21lows:

1. Set the engine contrsl lever in the IDLING RATING
position. .

2. Press lutien STARTDIC and release it in 2 :r 3 sec,

Witk lutton 5T/ RTTNC pressed, voltsge via circuit reaker
A3C-25, _ ‘time-lap smfety fuse. {ill-10;—ci02ed—contacto—ce—omy
end relay I, “locking Sutton Si:RTILG when tle starter—gene-
rator delivers voltage to the aircraft mains, flows 43 time

energized via contncte 5-6. <
Controts 3-2 of relx causie veltage to Le delive:

to moter I~2P 57 the timer, whick will : art turning 6
cams 1, 2y 3, &y 5, {, ard 7 theve'y ewiteling over the
Teapective micrc-owiictes at time periods, indicated-4
eyclogrun (?1‘57.32). Timer relny i.3 Preparec the circuits
conneeticn of a nuw.er of relays and centeétorr,

© 48 socn ar ‘ulton STINTTYR ip rrecsed, relay P9 gets
energized vie cronking switek Bll; contectn 3-2 of the ¢
w111 cause voltage o te delivered to cfteriurner ‘ocster

| coil MA-114 (<rus cauning cpurk plug  €3-21J5_to_te exd

ed); contnets 2=1 of the i ove relay will cut the coi
ratings cont circuit curing engine starting.

Vin closer contets 4£-5 ar relay 3B and cloged -con’
4=3 of relwy T the pulce is delIVEFEC %o relay '3 whos
contacts 3-2, 5. cennected ta ihe positive terminal of -
storage tatter/_ .'!:1 will ecmneet m=in fuel'menifold
ecils WiA~114 via elcaed conizets of contacior .]m!o.jtw
leg  sefety fuses MN-10,5na cwiter BX. Pilot lenp -IGH:
W11l 1ight up at the moment vcltage 1c delivered to spark:
plugs ClH=-4-3, i t e rome zement volizge will Le deldvi
to relay Py; Via contnets 4=5 of relay 3B; _contuctn 32y
of relay Ty4 ¥ill cut=in the notor of the [HP-10-9}! .pun
while contacts 11-12 vill meke-up_the 'ci,x‘c\.i: Lo eoni'if
of ccntactor hz‘_‘ cwiteling sver the starting cquipnent;
cupply fronm o4 o
Lamtueis 13-12 of relay_gm_(‘.
tor Ky lepending on the aperation of cony

for relay T,
ing o* ccrn

o unit ldpds .j_l.‘:"_ﬂf‘..{_a}.an—-the-'engiﬂ et

13 327 5f the iiga-pressurc rotor norenl rod.m.) or ated]
end of the timer cycle (at &4 56C. ).
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Relay rl‘: onersgized vq- can‘.:-.c::-y PLUBRYY rely PLowill
open- the oireuit of voltnge relay PH, ’
In 1.4 see. the lut c.m will operaice,

Nielay B keeps: reverse eurrent cut-.ul relsy i
decnerpized “uring ensine sterting,
Com 3 ape

TR Eee, tRorey cinnecting con
rrd relay tp, . .

Rolny «q energized when ORGSR - presse” j
now kept picked up duc to 1tg contnets 9-8, 4. & moment
Lutton STARTING nay ‘e relenced, the idmer hevi omatically
operated throughout_itg cyele, T ’

Cam-6 will operate. in 1.6 sees therey delivering v.linge
vin closed contaet:: S=4 of rols _r3 AN cendnets =% of

TTRLEY P, 16 the viniing of relwy To whore contietr 3-2 wi11
14 8

cause voltage to Lo cupplied to rucd Ly=p
ratings control circuit, rig.33), .

Contacts 9-8 of relay Fo, in the cireu? 2 w Ty will
keep fuel ty=pass valve My Eccner[riz;c-'ajg‘.urin:_- el eng
eranking.

Car 7 will slso operate in 1.6 nee. <hore encreizin.
relay Pys whose contacts 56 will crer, 0
trolling hydraulie air “loweott vulves; edatact:
rg}a_,y_wgll,brenk‘thc,,csxcuit deIivering voltnre i3 addition.1
fuel supply valve 32 (up to 25.6 sec.), ’

Cem 2 ﬁ'ill-opcrute in 1.9 zec. therely tresking the eir—
cuit of tutton STARTING und enercizing relayr BT, RN
contactor Kl' At this moment the engine cinriing eyele tecine,
Contacts 21 of relay I Jizconnect. the shurt wincing fr.om
voltage regulator ‘PYT-82; centacts 2-3 will corncct the
winding to circuit reaker A3C-2§ via contacts 12, 5-4 of
relay Oll; at the same time, o eireuit will ‘e Torme 1y cone
tacts 5-6 to_r enerz;;:ing Telay 1’10'

'“""Cb‘iﬁ:ﬁb}'_ﬁi will connect terminal €% of the ciurter-
generntor to the nivers;s meine vin rfarting rosicter p o
~=-%65-0mm, which 1imits curront mrgnitude at mt

the starter conncction t: myswide s inpret=freveIininailon

valve O (Lee

Cont:cicr SEURtE Tiartin resizier ¥3 theore:
ing for ueltvery' s, Tuil volipe from tie airer
the storters; eyer: - op, .

ing winfing ot reouliope 1‘>yv
R Tl meke up the eircuit for

1%e in 7,1 ree, ilaorely energind
vin eranking seitcr B, cortuetar: Ky -n2 Hip, eX
contuets 1-i of reley ?); relsy Py it energized via: ensy
tacts S=€ of rel:y I,
“The nore. 11y oper eontnets o ¢opioetapr
¥d1l connect <o n
the positive ternin:l of ntorage Luttery /-J:l.
Thus the aiteries are comnnctad in reriec, thexy
ing volt-se oy oey the oiorusd®  Viiteries °
19 terminal 2% o e B er=rer.eritir.
apeed of e roep sregenerstor L inereace, wideh regul \r‘f
more in‘ensive spinning of the engine. 3
Contmetr ¢ 27 reluy P2 'reck the circuit Cely
voltuse te terlurner ! ooster ecoil, - :
T cur wvoltnnn ori spurk Pluz C3-21J5,
Terides, contrety el of Teloy I will enuse ve!
te fellvercd 4y reley I, via terninils 4=5 oy contro;
H the z:c‘.l:::.'rnil_l e kept enex;
- of relny I w1l '
cnetia itian-] Tuel r

cf the gear cleerances, Thus the serien execitnticn winding
+18 connected into the cirerart meins Yy contrctor i s the

sontrc.n el w1l Llock eenineir Lel of rcifo? D sty
1l the eome <4, Py eenteT T 3= ol Telny }’7 %111

shunt—winding ~Clng connected Yy relay a,

valinge io e Gelivered o contreter KRy rirn conta
of relny 7‘12, contoein N=1 ,f relry ?15,' cl-‘mon!| ccnt.-}

v 40001-1
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‘6 ¥elny LP,,,,' eontacts Meli. or nedsy o nyrnntly—pon

‘tontacts ofeontactor:itly Will ‘crure tnapensce waltage C4p y)
to Yo daliverdd via cAfety fucc =20 it verdes resdctor
to'the dtarting wnits i(toorior G031 KiA=114, motor of pump
“HiP=g0-o, -Clectromanctie ntnrdting el -vslve Syt

prirtinl eompounding of :the ntnrtv!i'-gennrntor,' to todt

At 16.6.5cc. cam 6 Lremke the contact nnd" deeh
relny P whorie contacts 3«2 ‘upon the aupply circuiit
magnetic fuel Lyepasc valve My, .

tional 1'\1'9} SUPFlY volve M2, £Ar “laweoff vrlve OMB, unt
fuel ty-pasu valve - -t Thay 4r done to mafiiedn the valiuee
‘donwgreq to the stariing unita st tpe resuired level, sfsce

£ 40y

AS the engine 1o Leing nceclerated, current conp!

~the otarter-gtM.rator ‘denrensor, whicl cauges voltage ‘o

términel CY and’ on the starting units to ¢rom. Shoulgst
voltage § Lo—the—value Nt WRICH Fo1tnie relay PH

PpLy ¥ to—tho-stnrtorsgeneratsy euufien i sharp valtipe
drop in #he‘ alrerast maine, | ’
The series reaistor Ry Tinits Arerense oi veltage eli~
-vered 1o the. starting unite.
Tontacts 2-3 of relwy p. .oeausc weltege 4a
to starting. fuel valve :3M5, -
s'tErting‘ fuel starto flowing into tie flume igniters,

‘e felivere

(28-29) pickc UPpy contacts 2-3 of thiz relay will

to ‘e delivered “o the winding of relay P:l:.' whose ¢o;

will keep the-rclay enercized, whereas contacts 2=2

tlie supply cireuit of seter KMy,  Deenergized

will cause voltagze to Lo delivered o the. atarting

‘the airernft meincs, .
TRt 25.6 zec. cum 7 U reck: the contact, thereby

the P4TEL period of spark plug exereisdng tedn:. tius torminat

ed, .
", Cam 4 operates dn 10,6 sec. therely 2eliverin; volts
4 reia"y “0W: :and:relaoy .I‘n which ‘iz kept cnergined vy its

e the windin; of relay Py. Telsy P, will open ¥

1n -ike-eircuit SUPFLYIAF “voltage to eleciromagneticis
off valve 4lI8, though the valve vill remain.encrgize
the_action—of B

iconta 6=5+-Relay-+ O Fopons 1ts contiets k=, 201 tlerety
“{eonnecting sorics rés;_sgor,nm CAMETHhE edrcuit of the t:ztere

sghint wincing, - .
. enkgrgq Vthgrmn;;niatic field of stnrtcr—gnnem_tar
which Tesults-in inerensed .epeed.

1 57ens 1ts, contacts 1-2, tuherely Qecnerpizing:
:which ‘opens eontacdts 3-2 with a time Log a7
3.-this ‘couses thewinding of reluy PlG 10 e Jrcon-
-nected:at 13,1:sec. Rcl.'_'..v Flﬁ closes contacts 1-0 there.:y
eonnecting=the-winding ot valinge Telay IM via recistor Ry
.to the 1r'cu£t- Selivering voltoge to. “adcter coil 114,
- Beststor Ry “i5 59 'éelec'.’{e(l ar te o 1lew valinge
piek up as soon ag vilinge ir 1o supply edrculs
TeeERg VS - T -

ntrets-5<6—of TCIEY Fgo'
At the came -time, Teluy I'I‘,:,w!.ll close 1ts contacts

: therely :ng;livcring,,pulcc viz.cloged:contacts 9-8-of: ]
‘whick will cause clectremagnetic 2dditional fuel supply,

valve U2 tz le cnergized.

71725067565, con 4 vi11 operate thereby energizing
relay r15. Contacts #=1-0of the relay will irosk the
eircuit of contnctor KMy, thus disconnecting the: e
and ‘eausing voltage to Ye delivered to the starting

. the aircraft.mains. .

. Lt soom-en the engine. reaches n. specd anounting'_g't

of the normel hirh-pressure rotor. T.Pele, control.umnd
cwiteh CTwill opefate

* enerriZiig Telry P..

S i
Contacts 2= of pelen 1 rrlcut—tro minusof Ltitew
2

‘Reloy P 15 conhceted EERARIIES 219 b st Ea SRRTETTIR
¥ owit a Transitory -procucsers (chancer takiy,- pinee
t.and vbltc(:e o7 the ‘cinpter eireuis) progeiater wits

ing of relqy {39 while relay ‘1 (Yein deerercized
corteeis 2-3; 5-G, dnd 98, therely) de -474n,

JTTCIRYE Yg; T4y Pro, and A9 nciwel

winding of contrctor g e Relay Aqy Anidts tupm,:
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the-wimingo T Teleys b, Py Toy T s ou, Fpps fnd the
windings of contactors I, K4y rna Klip, clectromymetic valve: 3MZ tnd S will renain oné
Tecides, contacts 11-12 of relwy Ty, will ‘renk the supply  *© the action of camtacts 3-2 of reliy Tge
ci:‘reuit of contactor Kily. Thus, the starting uniis, exclusive #t b4 sees com 1 wild conc i3 the iniiiel oo
o2-elootremegne HT AUCT T ISAET TeT SUppLy- valve SM2, air 'y decnorglzing the windincs of reloys TR IO
tlow-off valve 3M3, nd looster coil: 11114, ecrme do— " and 3, which, in trefr turm, will decrergize reluys
cnergized. and Oll, tke ecleeciric meisr ¢ steriing fuel pump:
The starting cycle of ihe starter-genorater thus o5 1 - YoOGter-eoidu- 5 THE
“an end, and the latter starts Srerstine me o~ gencrator. to an end of ayele, '
Booster colls KH:~114 will “e comnccted to ‘le rirsraft mains ing te 3¢ of ‘I nernel Figherrescure rotor T p.m.
by contacts 5-6.0f relay I, to effcct repeated exercistng i operates), the rpark plusg
spark plugs ClH-4-3, - Ther tie engine resc
In case the encine fails to accelernte to n speed amouni- norwal
ing to 32¢ of the normal high=prescure rotor Tepem. within ¥ oires windlas of relwy Iy,
44 sec., the starter-gencrator and the starting urits are : cloctronuone - 1d
dis tod—in—the—following quence. v
At 42 see. com 3 will treak the cenlact rnd deenerpize 5 V0l” upplied 4w park .
the windings of reloys P und Kpe Relay "TPwill clece the “4ny more. % lamp L 111 2o out, L ]
circuit of. the op ing winding of_:sltige.-rogulator-PYT-32, end -of P cyeler A1l tar tins - undts WAL
while contactor K, will ccnnect starting resicier intc the the initisl pomiticn and will Sc ready fsr further
--8tarter line circuit. In esse i engine Tails 1c ‘e woenlersted ty
At 42,7°sec. com 2 will “reclk its cor.tactr tierety de- amountlng to A%< of -!'c roned nigh-pressure rotor.
energlzing -the windinss of relays ar, Yy trd O, Contacte 2
or Ky \will i ¢t the--gtart ,/uonér:hr:‘:clr; 1R 25 U a"ve”
connect the shunt winding to voltage regulctor PYI-82 and A3C-25,
.deenergize relay Py.y therety  coueirg electromagactic Zrpine Ccoweeing Cn
“ralve M5 to discontinue starting fuel supply.
‘Relay BI wi;l cause volinge t5 ‘e dellverc? to reverse Ornelre strrting oroche grcund invelves the uce
current cut-out relay IMP-4000. rround pover ; e (24 = 4fey o
o - -Theny com 5 comes. t3 the 1nitial prrition (at £3.4 e b seeanpliched witr he oid of i3
therety déenergizing the windings o contactors Klly wna Kip rower rource.
-and.relay P,. Contactors fly end Kip w111 uwiteh over ’ i
storage “atteries “Yy end LK. from seorics t5 mernllel oore 5411 plek up
-mection.(from 48 V t5 24 v). . sormeetir; cicrmere -
" Relay P, }7"111 open its:contacts 3-2; nevertheles:, : mring.
- ifter
T procedure will

at
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° ool C .o o
0. }‘0-1'19 ° o

S s

=131 -

-
THETWIIT ke pluen in ‘he sema Lequeno
H f_utz,nc,"ml.::

oNR 5 Within 7.1 sec, ‘nftor Lutton WEARYTIe har teen prosacd,
w111 cauce volinge to 1o deliverad 1o contnciorg Mg ana Wos
only after that wil) contaetor . KiI3, arpurped an’1he rsround -

Power“gupply dource, e energized vin contgota 3md e Tay-—ry

Lncine: Stnyidng wii

37 Iuer delivery

Tho—grovnmd Power mupply tourcon will Le connnoted in certer;
85 a result, voltage of 4p V w11l te delivered 1o the. ninvier,
the aircraft maing “nd 011 contpral elreutts “oanp rupplice
with 24 v, . JR— AN lu i Lo
Besides, t'e winding of contnetor Ky 4= deencepized .
during otarting, and the starting uniis spe mpplied swith
voltnge from nirernrt BtoXnge. trttery v 5
Part~in the staxriliag procoture. Due o :.
te the Yattery ‘here 18 pruciicully no Veltage dropy e s
Tresult, the cterting uni<: npr supplicd wieh 5l L
Pernanent masniiude. P
In 4478¢e. the n ertine. em return: in the init4n}
position, -
The components >f the sterting ayctem onerat
following soquonce. . T
With voliage delivered to tin cround power ieneptnclc,
relay A and contectors X, and %g ot energined 'y vein; cun-
nected to the plus terminal af Lox KlA=#, ihe minue teing

2 in the

liZ,ﬂmmmm 1n

and
A-4,.contacts 5, 6 of ‘relay Ay and macter cwiteh Tge
‘ﬂe.aroﬁnd«"']mrer/supply fourcen .arc conncetod in parallel;
fupei-ntinn of cnm £ canses the Power cources 10 e ¢ornecied
ia reries. . N
At a result, contactors KNy ang Ko wina operate, crrn-
tnc{:or“lm; : eing then supplied.with voltage vig: o ntacter Ky,
- oontacte:-3, 2 or.relay “Pyand. terminal 4 'of the TYedoplaele
“incorporated An Yox- KNA=g, T '
- “Relay % openg -1fa 10046~} rutci WINCIng oo rorme

-oupplied. via ilie norznlly closed contncis of relaye Fll=i . . _.

EREUEE osulg be teosmpliched uzing the 14

ing procedure: o o
T. Treg: it g

3 ace, the

in the

ARTTRG ne keep 4t precaed for 2;
n i1l opornte gy the same m
ur starting,

P “LEARG 2ontrol lever 4n u
manney fourl
tre enpine o 1ilry, rating
Lo 12 ot tn ge o
utomitiesnlly,

rilet lamp Tgi
s sturing ovele hes ecme to an:

lerting tnrine ip iir

frgine mariine iy afp i aceorplished al nutorota:
mpeed, wio, RETis AEHA fturned on, nng ihe 4
not tnking poat gy, T oerting erele. .
tnrine “ine .'?.oul(" “Lliched o5 Pollows
S V41T P, enrine euETrCY laver ¢ ILLING K
stop, J :
i (eircuit *rog
energized,

: ! A3C-10 . 3tage 16
trerasy gy, > the winding: of re!
3B)y annt 1o relny Py

Y. )y coninets 3=2 of relay’
T 2elivirea o rleetramngnetic o

2. N our
A3C-10), 1.
i efreut Hepr
Irliveres ¢
#nd 1
(ris,

T ey

Eredey s oainn dcliver V1t

tector ->Kn1, i3 cauced to.te ,!Iwnorgizedv throughcut the eturiing
period. - o ’ . ¢ :

(rons econtnets e and_5=(
*r'e arliversd 1o rtarting.
. N
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punp ﬂllP-10—9M a5 deserited in section ‘utsnemous Startir,

SUEPLY nources frg i, PPy TITeNTE T the startd’

ot ENpine,
P1lct lamp ICHIYTCN will light up.
.’ Cuntacts 2=3 .f relay Pl will enerpize electrumagretic
atarting fuel pump - 3M5,

from 24 t. 46 vy,
« Owiteh cut If Leirg set 4n the OPP p‘.ui‘i..n

pulce Aeliverr rpon the Sthcoem of- the timer, the:

ullowing the puvier supply s to-he NIt ehed

Engine Cranking

.. ..The enginc 1z cranked by +he. ztarter-generatir, with .

N fuel supply .r ignitiun syster switched orn. Bngine eranking
‘involves uperativn of rlectriracnetic volve J1-3 ~unirdlling
8ir blow=cf? valves ( thin e time peri.d starting frem
1.6 sec. up to 25.6 sec.).

: To crank thie oncine proceed ac T.1l.ws.
1. Set enginc cranting cwitch in the . toperiticr.
2. Press tutiem STu5TNG and keep it presgsel for 2
~j~——-—%to-3-sec:—The—engine—r-rc1 léever shoull he rot against the
CUT-0UT stup.
With the tuttcn presscd, the timer will rreeced tiroupli-
out the ctarting cycle exactly in the.seme menner ac in ihe
- case of ongine storting on the ,round. the ot :rter-generater
-will be s:pinning the high-pressure rotur until the star'ing
cycle 1s ccmpleted.

Should 4t e necessary t. spin tre engine to less TeDeliay

.t the starting cycle-is-discuntinued- ty-ewitéhing (T eirouit

breaker. ‘A3C-25. Bef.re subsequert engine starting or crankirnc
the timer ‘motor will cemplete the stm-tim cycle afier circuti
tresker ‘ASC~25 15 switched un.

If vutton STARTING is pressed by mistake tefere tie
starting cycle is c.mpleted ty the tier, neitler v.ltage
delivery  tu thé sterter ncr tu the irniticrn cyciem v'ill resul
since no voltag,o will te deiivered tc relay . .1 ond ‘relny "3 N
the.timer;-hence,~the—owitokes .f cama 3, 4y 5y 6, 7 ard tre
circuit of cem 2.will remain 1ennorghed.

to 48 \"}w\"\lﬂpl, clreuit ui the sterting unitg ;
vpen bty éhe eranking switeh.

: 2n_<f Tlectricnl Equipment
vith 1oMrun Rating twitehed cn

Maximum rating 1o uwitc-hed Ln by

Jeunirel lever te the g UM stop.

AS Seon o 1re engine contrel lever i
ey Stepy linit switen MK of cuntré
~glacs-—reluy SyTWEER eYices itmt"
switches IS ungd BpO-1.

7‘*ruur‘wut encine trerzticn frem the -tarting

_-%re moment owiteh BPO-1 ga- tlecked, the jet

remair. in the iyyp FUNTRTATIOY pusiticn; ng neen 2.
';witch 1z Llocked, tre jet rerzle flops are chifted
UXIHUY position i
Relay 7 15 cnerrized fror the —-h-cr'xf. nain.

_.treaker.. ASC-iS “pin 24 of

centacts  of 1irl1 owitel, 500-1 f ecntrel ungst
pin" 13 ard 44 of the enzine plug cinneetoer, tho ¢
Wdraulic decelerntir Tieit switch I3, fins 23 aug 2
the en-ine flug corneet ©Fy Umit switer MK o the ¢
rrmel ]'I./PT-;», Pin #2 0% the enpine Plw; ccnngetor;,
Pin 14 of the Plv: acnneoter inecrpirnted in the .af
contrel tox, ‘
T turn off 4o 'ruximm rating, 4 enrine cén‘
1s reneved Tren the ©UItin g : et ¢
ef the cuntrel prrel 4

‘Engine .cranking ic ac:uuplished ry the uce of the 24-V
-—-systemy.-xo - -provision 1s made fir ewdtehing wver the Jower

denmz'cl,.ui fuetn- the relcy will dr;,p [
untl.oki 1,

ng et eRes M3 eng Bt
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The jot norzle flaps remiin in the WedTHU reting poottion Tw renult i len Urkalinee of the tridpe airc‘u""
up to the moment limit awitch BiCe2 4 tlocked, then they ar: reduction af eurpent f1oming in the .,1“,,,,,",'1 of
shifted to the PULL AUGMENTATICN pusition. that 12 gn 1 rilng of reley PG, 14 soon as

], ’

e 12 clindneted TR BT e oy

Augmented Rating the eurrer’ dr’ e wivding ar pe PIiC Lecomos
¢ Fick-up CUITOrA, ‘e gont: of relay . BlC wi
Aurmentod rating 1s turned (n by netldrng <he engine lhe neu'rLl por it dan, jasp _windirg
ecntrol lever in the MINIMUM MUSHENT/TTLN posdticn, FULL EWHOLTPASIGM w11 e deenargt g,
AUGHRNTATICN poritien or comewhere lotween thene posdiicns. e bydrlie systen Yetng lacked, tne jot nowsd
Thic causes uperatiun of control pumel limit switeh Ll Y11 remidn fixd until che enpine contrsl Yever
which energices relay @4, Thie relay cuts ir tw. curburcit: r -2 onew posfiton, g, o £ det mazzle flups
valves and afterhurner tuuster cull ¥NA=1l4. Ienition of the enrine comtral lever i-i"xin the zone
afterburner flame igniter takes place. FOll supmer.
The electrumagnetic valve of repgulating fuel pumy HP-229 eontrol lever fn “ #ullL TTILE o Hion.
18 energizod at the same time,  which allews fuel 1. flow inte_ . WE1ds the Hrad 1""1'1' 1z Yeing smoothly:
the fuel marifilds of *he afterburner. With 1he engine .cuntr.l the rfterlurncr frered 51 by eontrnl pancl pER
lever set in the MININUN AUGMENTATIVI puriticn, the jet ncznle switeh B, - | Boment the jet mozzle Tlups wiy
flaps are chifted to the MININUM AUSHMMTATION positicn, the eome 1 e LITTLNION posdtton.
winding of electro-hydrauli¢ owiteh TA<1Giii (1) Veing de- He e Lrierturner is niruptly turned AL
energized, and the winding of switeh DA-1G4M ('D) belng supplied  “PEINR ©o9nirol lever mes telow  the i,y 0y 4
. with voltage. 53-‘Zr'ﬁrir-n'md In tle Yov—preceury rator opaed. T
As scen ac the n!‘terLurncr ic turned ¢n, the nlectru— ha 3 Presne, I'l‘c’li fen 1r mede fur reluy
hydraulic fellew=up aystcm e;ntrullinyr the Jet nocile Tlups hﬂ s H
starts funeticning. This vyste cumprises o D.C, iridge k - o ¢ the /'Ll. ‘uamn
circult; cunnected inte the diagenal . f this tridge circuit € WIrn s “1tien, AT terburnes
1s the winding of highly-sencitive pelarized relay PHC,
_The slide of rheustatic tranaritter MIP-3A moves in reqairr:d P“"i'-hn'
unison with the engine éintrcl ldver, which disturtes ihe TR ense alrerturner cutting off iz
balance ¢f the tridge circuit end rcsulis in nppenrance i rh presoure reter speed, 7hil.)‘
current irn the winding of relay PNC., Teperding un the dirce- . the speed Of cpiretienf 14p witer T3, aftery
tion cf the current, relay PIC cluses efther the left or g Glaecntinued ufrer wieraticn of 1ipas
the right pair of the con tactis, therely cutting i1 switci k &
TA=A6AM (e PA=16HHS ) rm—cane v the—JetToasTe 115
é1ther to partially closc ur vpen. T g YOI
The slide will meve relstive tc the resisiur .f rhecutrt ¥ 2ELE, ””" ZI1] et of f tre f33ey
A0C~1A simultanecusly with the lydraulic.cylinder red. This :
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_ In this care full aurmentetion will Yo eontrilleq ,‘r,l;; Ly
switch 4 of the centr.l panel, wheres: the tleeking uyctem
Providing for delay in & seennceticn of afterturner fuel cupply

“fterturnep Curerel urgt

B “hd‘terminal 19
cunmzcter),

tn ol A Preciurn 4y tpe af e

will be cut out.

2persitiun of Llectrie i3uipnent
with Thurner Switched on
LSl ST WINCT Switched tn

¥hen the enrine conirol lever i set against the BINTLUL
AUGMINTATION 5tup, switch BIC will vperztie thereby Supply ke
voltage tu the winding of reluy 'Dl vin eircuit breuker A

24th terminal of ne angine plug cennéetor, limit rwiigh B@0-1.
13th and 44th terminale < the engine plug o nncetor, 1ikit
switch I'3, terminals 23 una 1 of the enpine plug cennecter,
switeh BOC or cuntrol ponel NVPT-19, terminzl 17 Lf the enpine
Plug connceter, terminal 11 ef aftertumer contrel unit Kav-131,
and contacts 4-5 of relay B,

Centacts 23 of relny 01 will cauge veltere e bie deli-
vered 'to relay i (via terminal 2 ef ihe afterturner coptrol
unit, terminal 2o (7 engine plug eerneetur, limit switeh or
pump HP-219, terminal I5 uf <ne enrine plug cunncetor, :nd
terminal 26 of the afterturner cuntrsl univ), t. relay 4)2
(via contacts 1~2 of reluy ¢ ur A, and switches cenirolling
time delay ( B, 1, cr ), to the electrimapnctic valve of
punp  HP-220 Ml and +. -the afterturner pilct lanp (via cone
tacts 1~2 .f relay C or I, tife delwy ewntrol aritehes g, B,
or E, centacts T-8 of relay i'P, terminal & T tne afterturner
contrcl wni', ana termiral 8 .f ihe engine plug ecnnecetor),

Relay I will cluse ite contacts L6, ~l“r.el-r:t‘,y ecnusing
veltage to be delivered to cartureiter clectric vadve M6

(via terminals ¢ ¢f the afterturner cenirel wnd! and terminal 32

of the engine piug cirnceter) anld 1o #iterturner }oscrer ©

CORITHATIZ (VI feTrdnal 9 of the afterturner control uni:,
the Pprocessing. rwitch, wund euntacts 1-2 of reley Py,. fon-
tacts 2«3 of the ‘came relay-—will-cause—~veltage t Yo feqd T

the 2nd carburettor electric valve 37 (via terninal ‘27 -3

I
P

Budddr—p—te LIC Spenifing 7aluc, the Yimyt
WP=2em (e, 5 29) w111 ey

. - “If cartureti p
mnd N7, anq afteriurmer

Be ster o4l =114,
Hnley % will _per, 11n-eentvers ooy thereby
HAE Lf elee rgat Iraulic cyite), TA-164]
tacts poa g e rfcl-‘»:/ will ecauce valtace to
T via ecnteets B=7

el I~F tnereyy erurning vl tuge
Te Tridge 1110 =UD cireuit vin terninzl 4 .
“T By terminal pog Lox "Pr=1, termi;
UFRET eonsr unit; e ntuoy I~ of relay -

‘he winaing o5 el
w11l elure e L

21
ol

serburner e TECT urlt. Thir cauzen ari gk}
euntrol o

SetAn peraticn, sy 4
7Ll i

el tunplicg = terminal & oLy Teed-back trag
ROC-1A .0 i terninal 1 e theehg:

to witebing op +; rburncr, the

tiun.

1T pe Pridge cireuts o
turbed, =11de ;
1 AP=5R) wi11 o Tower, 4ien cepeny «
Bt ter Cromgpe T ﬂUC-M).

4 11 1w 21ehi the agn.
Vi1 €1iw ip_y .

- ternin-l ¢ _r
Py gy~ —

“lowingtin “ree ".ix‘c-cthl’ ;
FiC, 12 ¢ 100y T iT of contueer

relnyot111 nlore, 4ie
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(via torminal 6 of the uftortummer ccntr.l wnit, centacte £-1
of relay B, terminal 20 of the afterturner ccntr:l unit, wnd
terminal 5 of box KBC=1).

Relay € will olose ito contacts 32, thereby causing

voltage to ®o supplicd tv the winding of electru-hyﬂ:'vaulic
smitch TA-264M (Ohvia terminals & and 3 of box fC-1. The
hydraulic system will start cpening the jet nezzle  flapr,
and--th tatan current-An-the- tridie eireult ding:.nnl
will start @iminiching, since the slide vf feed=tack trance .
mitter OC-24 w11l move in wndscn with the cylinder r:id
relative to fixed recictor JOC-1A, therety ceuring s redue-
tion in voltage mcruss terminel 1 .f the fead=brek traramitter,
When vcltuge acrose terminal 1 appreximater voltare acrcss
terminal 2 of rheostatic tronsmitter JIP=3A, +he unbalzneing
current in the winding of relay PIC w11l drap te = volue

[

which.i8 below voltnge ciusing relny PO to perate. The left
and right peirc of contucts of relwy PIC  will te Lper. therely
causing Loth windings of hydraulic awiteh TA-164K t. Le de-

ing ¢f electro~hydraulic ewitch - Th-164K (M). The hyaraii
system will stort clezing the jet nezzle flaps until
unbalancing current areps telow the pick-up current -o:
The oo PcsItion correspond
to the new pusition 4f the engine contrel lever. !
Provision ic nade 1ir the engite contrcl circult fo:
deleying the open ofwthgi,jgjincglLﬂL-_ _and_af.
fucl supply, when tre afterburmor i turned cm.

det nozzle flops opening may te delayed Yy 0 sec.,
and 2 see, 'ittin <aic pericd ol time the flaps remain in
the BAXINUE positicn. : .

Pucl supply ney te delayed ty ¢ sec., 1 sec., and. 2"

The atove delers are praviaed fer ty 4ime relays FBI
3y, 1’5‘3, 5,0 05 well as reloy: oo and “I%. The delay:
Jet nozzle cpening and in tupply of-afterturncr NieT Anve
deenergizing of the +ime relnys, whick ie zccomplisied ty :
opening noman:f clored contacts 2, 1 of relay 01, when ‘]
afterburner. is turned on. -

————energized. The hydrzulie syctem will te locked, a«nd the jet

nozzle flaps will Ye fixed in the IINIHUM LUCRENTATICN posi-
tion.

Purther mevement cf the cngine ecntr:l lever tcwarde
increased mugmentation will zctugte the follew=up system and

TTTthe jet mozzle T1aps will shift to a new pociticn which cor-

responds tc the engine control lever pesitien, -

With the movement of the engine control lever towards
decreaped augnentation will cause veltage acrosa terminal 2
of rheostatic transmitter IP-3A to increase in execesg i ile
voltage across terminal 1 of the feed-back transmitter, as |,
@ result of ‘which untalencing current will flow frem terminal 2 -
of the rheostatic transmitter tec terminal 1 of the fecd-tack
transmitier via the winding of relay PNC. 1In this case, the

Fesides, tc ensure tke reguired delays, it ic necess
to set juopors A, B, By'T, I, and B of the aftertum,
unit KAG-13] ir tre }‘r::pecrive po‘enicns(mngenentwr
Jumpere 1s 1lluitrated in the ratings contrsl circuit:d:

* P1g.33).

Py openirg it eentzets 2, 1, rclay ’bi will deener
tke time relay unit, w.ict hac teen energized by s-itch;ng
eireuit tresker A3C-15. Tipe relays PEy, PS‘Q, PZ5, and: P
w11l open their contacis within (.5 sec., therety causing
relay C to ‘e deemerpized ir 1 cec, ard relay 1 - in

By closing their eortacts 12 vin reéspective Jumpers
relays'C and j. provide sop the ne,qéssmw': ;delaws in..open:
of the jet nos:le #lapn rng in Supply of the afterturn

VAththe ofierlurnir turned . ff, velay &, drops-out

‘right pasy oo 4 f-relay—PNC—will—clcre—therevy cour=

ing-voltage o be fed to relay ta". ‘Relay -a* will deliver

“Voltage to relay T via terminal 4 f box WEC=l, itc. contacts 3-2,

cauner N Tridge circuls <o te untalarced; r;lco' PC il
encrgize relay -a-. Cortsmetc 3y 2-ofreday—in
current ta Yc Tad ta pelay m, g

-and  terminal 1 of tox ITC-1, Réley 7T will energize the wind-

’
. ceure voltage t0 i€ rupplied <o the windirg cf-elee
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switeh TA=164H (M) vir D=5 and coniretr Yy 3o relay o thrountout ke oeiogs, :
contoets 5, 6 ond 8, ) op-Ahc-rot TWITT Case vollrge 1o te + flaps nre ey in the HEN T 7T L pos Ay,
delivered to the oleetromasnet cf 1E=220 (K1) pump v 1ve, 13 enerpized i torenml €791 “the. if terturne

- and to the winding of rela; @ . (via eircuit 1recker h3C-15), cohtretr 2a3 01 reley 02,' ~cu"rx§—1et= 8=9 6f ‘pol;
to terminul 13 of . the engire moster plu,- conneetur, to limit ”dffmm&l 15 of the pradsay ;
switch Bo0-1, to texminnl 24 Of—the-enidnn miter plug coR= turner snt off, cont-cts 2, 3'Wi11 open end oon
neetor, tc ccntacts €, 9 of relay Ty to tersinid 3, of ridere Telag ‘5':_. will close, rhe wirding of smuiten A
burner control unit Kiw-131 ronnected to the windirg of Aeenerpizes, veltrpe toing
relay ®,, and to eontacts 5, o . relay 4, e lerminnl @ of S switen— Ph=15tit(10)7 tho e 1¢ flaps will &

-——+the-enpine-mastar ')-nlu‘;‘{“éahnoc_tor, ~nd 40 the elactirom:, t o XTI pociiion,
valve 31, - . S :

© Relay 2 will ke Xept deencrpized unt1l ine tridie eireuit i ..~)- ine Processing

18 valanced ogtis, whick will t Plice when tho jet nozzle ‘ -

flaps are set in the LTI At SFICN peidticn, tint is, ¢ negur T 4he elcetricnl cquipment a]zé

\vhen.the unb: laneing currcnt Arops ¢ rero..is neen as ihe £ 1n rinfler, in the nuin, to :the

br}flge cireuit geto Lzlunced, cftcviurner 1ucl fuppiy in digse eleetricul g sperntic

oontinuchas cuntacts 3, 2 of drenrpisned reluy wn cper—the R VI

supply circuit of relay T, Froccnsing muiten

The following events will take nltuce when proeing over teo cwiteh 7 (ea 15433) i
the” tworposition system of jet nozzle contral: the winding & 11-to-*eout 6Ify =Y Tne or
—relay B—will b cnergiicd Ly menipuleting mitieh o . magnetde valve:, oxelunive.of
CONTROL OF TMIC=ICSIST.N JUT BO22Ls, prepured for proccoing.

Contacts 2. 1 of reley B will decrersize tie runtaets o ’ Burirg ttc price L3 pr'ocedyrr_,‘ electrol
relay PIC, rhercre contacts €, 7 will decncrzize 1 wincine ' =1 fuel supply  vilve g2 Az ket ene: 3
of relay L. Centacts €, 6 of rel:y 1 will deenorpdze the - TPeriof TiEr tinr Sram mexce up 2 444y rec,, ‘wher
bridze cirenit. Thus, the entire syrien conirelling the ofI velve 38 1s yep: energized wi
veriable-duty jet mozcle will Yeecre deenerpized, Contactis 4y 5 ~ from 1.9 zeco up .o 5.5 zec.
of relay 3 will “iscoarcct 1E¢ winding of reluy ‘blvfr:n' An sobn
voltage suprly via cwiteh B.C of tie eniral penel, wheren:s vered -ty re
~eontacts 6, & will cause voltage ic e m}pplied via suitel 4 eonts ets
of the oorirol penel, : ’ nel oo, of P

Vith the ure of “ho tho~positicn jet rozzle emtrol Ly 3 .,f':;A i
the afterburner is turned sn vy setting the ¢ngine contral . : 1 e ."3,52 ir
lever in the PULL \USHMNTATIN pesition, fterturner igriiicn - . :

—¥112 groceed—irn—the smmE WETNGT £S heg teen deserited stove, - 342 w111 %e kert-onergized until ithe

" The -winding of %ydraulic cwitch TA-164M (¢) 1= kept cnergized i Cr TInee conmtrotc 1e? of.palpwe P

- PY T thcrely rtingirelus T

CgE!
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T otontacts 544 _of rolay P #4)1-epen—tie—ctroutt-sy TIT T,
thepebty xﬁrev,onﬁins voltage 700 teing cupplied to ¢lectro~
negnétio Luel by-pass vaive M, . .

. At“the ‘same time, 18t corburettor electromagnetic valve M6
‘#11) Ve supplied with voltage via safety fuze f-10 and—the
contacts of switoh BX "(See 11g.33); the winding of relay jp
‘W11l Ye energlied viu terminnl 18 of Lox KAYP-13],

Contacts 3-2 and 9-8 of relay ¥P w11
. | —2ed_to.electromagnette-valvan—sHr—
--gompietes. 1ts cycle.
’ After the engine has teen proceseed in accordance with
the above cycle, 1t is necessary to process fuel ty-posc
valvedl,. '

For this, turn on switch K, and press buiton STARTING.
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